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A REVISION OF THE SPECIES IN AGROMYZA FALLEN, 
AND CERODONTHA RONDANI. (DIPTERA). 

By J. R. M ALi.oc'H. 

A.-sLtant, (Areal and Forage rnscct In\-('stigatiuG«;, Bnrcan of lilni' .itio|<>j.y. 

The work on the two genera presented in this ] taper has 
hoen undertaken for the purpose of deciding the i<loniity and 
'listinetions of several species affecting Held and forage crops, 
anon which considerable work has been done by the liiTI agent;; 
<‘] tlie division dealing with the insects affecting these crops, 
hi some cases it has been found necessary to change the names 
' : cortain ‘ American species, as examination has proved 
‘sal they are either synonymous with otlicr AnuTiean specii's 
= r ’with species belonging to the European fauna. In tin; ease 
vmie other species it may at some future time bis'ome 
■'■'^sary to sink the American species as synonymous witii 
tcjropean forms, but owing to the most unsatisfadory con- 
‘^B.ion of the knowledge of the species contained in this family 
' Agromyzidas) in Europe, it is not possible to definitely decide 
the correct names of their species from the brief de- 
’ ■riptions available. Thus, while I suspect the distinctness 
d certain species in our fauna from others occurring in Europe, 
I consider it the safer plan, and one entailing no material 
'•^advantages,, to retain those species in our list, rather than 
• aik them as synonyms of species which may ultimately 
; mve to be absent from our fauna. 
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Generic Characters of Agromyzh. 

Head of normal size; frons broad, from one-third to a ii”;.- 
over one-half the head width; ocelli on a slightly raised ; 
the ocellar triangle, so distinct in the Oscinidee, seldom ira . 
able; orbits distinct, 3*5 pairs of orbital bristles present amer; : 
to front ocellus; one pair of bristles on ocellar region diL;h\v 
behind anterior ocellus, pointing forward and slightly 
gent, vertical row consisting of two central divergi-nt a*: : 
two outer convergent bristles; postvertical bristles diver-c--,; 
face nearly straight in vertical outline, or slightly conca’,. , 
slightly keeled in center, or unkeeled; mouth margin not pro- 
duced; anleniux of moderate size, or third joint enlarge : 
but never elongate or produced at apex; second joint with ,r 
least one dorsal setula; arista bare or pubescent, never plumoH ; 
checks linear or broadened posteriorly, sometimes onc-lia’:' 
as high as eye, bristles confined to margin, vibrissa gencrriii , 
noticeably differentiated; proboscis membraneous, not elongate 1 
noticeably nor geniculate; palpi normal. Mesonotum with 
2-4 pairs of dorso-centrals; mesopleurat with 1“3 long poster:-’: 
bristles as well as generally a number of setulac; one or tv,- 
bristles above mid coxie and generally numerous setui;i; 
proplcural bristle strong; squama" distinct. Ovipositor -’t 
female generally with base chitinized, apex seldom protrudir.j; 
male hypopygium of moderate size, not incurved. 
without preapical bristle on dorsal surface; end spurs wcs-.. 
Wings with subcostal vein weak, sometimes incomplete, I- ;’ 
generally comt)lctc and ending very near to first vein, 
fused with first at near apex; costa at end of subcosta uninter- 
rupted, or only slightly so; costal vein with very short he-' 
which are, with exception of two slightly more distinct 
end of subcosta, of almost equal length to beyond ini-.I-: ■■ 
of wing; cross veins near to wing base, or the outer o:v.- 
at, or slightly be 3 'ond, wing middle; posterior basal cell al war - 
comi 3 lcte though small; anal vein (sixth) distinct; cosui 
third vein, slightly beyond it, or to fourth. This last cna:’- 
acter is difficult to distinguish sometimes, and is not of sur:- 
cient importance to permit of the relegation of those spec;^^ 
having costa to only third vein, to a different genus ire::’ 
those wdth costa to fourth. 



Agromyza and Ccrodontlui, 


271 




i. 


I, 




s. 


i). 




n. 

1.1 


Synoptic Table of Species in *1 

llalttTCS white, or pale yellow; {maculoui ]\as a bla. k sp.'S . -i, -• y ,j 

il.siteres black or brown, never pale yellow .}ti 

Sjiocies with the disk of scutellum entirely nr partly pale veil.^,>, , . 

SjK'cies with disk of scutclluni colored as niesuiioluni, a;ii! !)e\, ; p.i;,. 

yellow ’ 1! 

At least the apical joint of antcnn;e black , i 

Antennrr entirely yellow, or third joint only slij^iitly iHl’use.iird . .i 

l-'nats l.dack, only the frontal hinule yellow 1, .on/ j s, ; 

Kr(;(ns yellow, only the ocellar triangle black, and soiiu-iiiias '‘a p .ot;! > 

{lart of orbits darkened L'. /( 0 (L'(.v/a'/.'rM,r n, w jp. ea' 

Xo short setuhe on disk of nwscinotutn In'iween i!ie durso-d n: r:d I'ndl, s (, 
Me.sonotuin with the disk broadly Idaek, only the- lateral ntargin i-r'-.id:\. 

an<l the anterior an<l posterior margins yellow 7 

Mesonot.um with black, stripe-like marks, or disl^ black, ilir trnin t.) disi.. 

in fiont of scutellutn yellow, owing to tbr abbreviation of (-(-iiiral striin-. s 
Third antennal joint and palpi, at apices, infuscaird 2a. 7".jruiiii, ijcw ■.pcei- 

Tltird antennal joint and palpi entirely yellow 7,i 

Mesonottim bare except for the dor.so-central bi isths, .3 r/i.^cri/av, new spi'cii'^;. 

Me.sonotnm with diseal setuhx in addition to <lorso-('entra]s Tit 

Smaller species, l-I,7o nnn., last sec tion of tjflli \( iti 2' .i to 3 liitics a-* lony a 

the penultimate section I pusilln .Mcig'-n. 

Larger spccie.s, 2-2,3 mm., last section (>[ fifth vcm I '2 t'' ‘2 Iniics as long a- 

penultimate section , 3 scufrlhitu I'.iilm. 

Only the margins of tlie diseal marks on T!U'Son<i1mn black, llic crnlrr por 

tions reddisli brcAvn S niehiuipv;^fi car. t>iiiri^iniiiis. inov c.int iv. 

Markings on mesonotum unicolfjrou.s th.i’ouglKtn; 

Markings on mcsonotiina dull gray black, not g]ossv...ti iiurt'itlts. la-w '^peric: . 

.Markings on mesonotum gl'os.sy black lb 

Ciiceks, posteriorly, alxmt onc-li.alf the eye la ight; arisl.a .alpiosl li.an . 

7 jhtvonwra ( '■ .f jmllft 1 . 

ciheeks, posteriorly, much less thar. onc-lia)f t!)c oyc licighl; .iri.f.a 

pubescent N nJchiiHjixyn l.orw. 

L'o.^ta reaching tc) third \-cin or sliglplx' l.ioxToid \- 

t osia reaching to fourtli vein O 

Froirs lemon yellow; cross vcin.s very close togcdicr 13 

Frons reddish or l)lack, never jjalc yellow 11 

!.al(ral margins of mesonotutn broadly pale vcIFjw; anti rior two p.nr ■ i 
doTso-ccntral.s cm mcsoncjtvim much weaker thmi i);<- po ti rio; 'w-, ji.ei' 
the front pair not antcric/r to suture . dl. isw ..poi !i' . 

F.i,t(Tal margins of mesonotum colored as ili.sk; .anterior t'c.o pror o; tjojo. 
centrals not much reduced in size, i.!ie from pair di.i'd dy arjp ra-r n- 

suture bJ iiuoi Walio!,. 

I rons black; cross V(dn,s not close together . Fp 

i-rori:. reddish; cro.ss veins clo.se together b’ 

i’notejccnco on arista indistinct; occii^ut not ].ri<jc< liiig mo' ii on upp'T h.ih 

li nhhrr: i>ifn n' -w : pe' :p' , 

Lube.'^ccnce on arista distinct; occiput distinetiy piop'riiug on npjpf'r liah. 

12 / iftaiuii new aixaaev, 

b.cnder, slightly shining, black species; nic.sonoturn with four [rairs of r!orr( - 

central bristles 13 panicella Cofpnli'-tt 

bobust, glossy black species; mesonotum willt two pairs of dorso-eerifral 

bristles... li mtif/a, ix-w spr-en . 

crons entirely yellow, or at least the center .stripe mostly yellow or redd;si:. 

or the orbits yellow posteriorly ^ 1'' 

irons entiredy black or brown, never yellow on any part; frontal luniile 
times white dusted 2 * 
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18. Mcsonotum opaque gray; center ot disk Vietween the rows oi dorS',-> . 

bristles with a yellowish-V>rown, longitudinal vitta, which exten i.- v, 
disk of scutellum; three pairs of orbital, and fours pair of dorso.. 

bristles present 15 immaculala Cs.'t 

Mesonotum shining, or, if opaque grayish there is no indication of a r p,,; 
brown vitta jii 

19. Antenna; entirely yellow, or third joint only darkened at insertion ('i .u;,- ^ • 

AntcnniE with at least the third joint black, or dark brown, never y- ” - 

20. Head, including antenna;, clear lemon yellow, only ocellar region, r r.. 

posteriorly, and back of head black, or brown; pleura and ley 
yellow with black or brown marks; lateral margins of mesonotnrn ' r v,;;. 

16 citreifrons, new ^ 

Frons and face ine^stly, or entirely, reddish yellow; lateral margins '-i 

noliiin pale yellow, or black ami concolorous with disk of meson, tu:r.. :i] 

21. Five equally strong (orbital bristles present; frons one-half as broa.] 

orbit.s not diflerentiated from center stripe: mesonotum with p, ' 

of d<trso-Cf“ntrals 17 pruino.ui 

Four (trldtal bristles present; orbits dilTercniiated from center stri[''a. 

22. Lateral margins of mesonotum |)alc yellow; wings narrow: outer er'-; w : 

licfore wing middle; last section (d' fourth vein tlircc times as I'^ng • 

two pr(Teding sections together IS wdecisa, new 

Lateral margins of mesonotum not pale yellow; wings broad; outer er-- 
at nt'ar wing tniddlc; last sectirm of fourth vein twice as ]« i!g .-o vv 
prec('ding .'.eetions together 19 varijrons Co- .i: 

23. Lateral margins of mes<»nolum broadly pale yellow J! 

Later.a! margins (;f me.sonotnin i^arrowly, or not at all, yellow, the nal- ’ 

condned almost cntirelv to the suture, or to the extreme upper ni.irg:;; ‘ 
the iileo.ru' 

24. Frons with the center stripe clear yellow; orbits posteriorly, sonv’::::- . 

blackened; legs black, or brown, the knees never distinctly yellow. . 

20 pUilyptera Tic •: ■ ■ - 

Frons with the center stripe more or less blackened; logs with the k:-.- 
di.siinctly pale yellow 21 coquilletii, new spec: ^ 

25. Palpi yellow 22 lon^ipnum 

Palpi black 

26. Larger species -3-3' ^ nun. — dull gray-black in color; apices of ti. '■t 

iuises of tibia; narrowly yellow 23 coloradensis, r,cw 

Sinallcr species 11 d 2 rnm. — shining black in color; apic.al half ot eac:i !< .:. 
yellow, tibix bro\^'nish yellow 24 margumia !..■• ■ 

27. Mcs<>notum with four, or more, pairs of dorso-central bristles 

Mesonotum with two or three uairs of dorso-ccntral bristles ^ — ■ ' 

28. The pair cif bristles betw'ccn the posterior pair of dorso-central ahcr-'t^ : 

equal strength with them; basal two joints of antennae, legs 
pleurae, humeri, and abdomen reddish yellow; outer cross vein :'ey"i. . 

wdng middle 25 canadensis, new '•j-C'c:'- 

The pair of bristles mentioned above much weaker than postern it 

centrals, or absent; much darker species; only sometimes a narr^-w -’.w 
line, on pleurx, knee joints miore or less broadly, and posterior 
of abdominal segments narrowly yellow; or entire thorax, abd(!na.':i ut.- 
legs black, cross vein generally at or before wing middle or very 
beyond it , op- 

29. Third antennal joint in male enlarged, subquadrate, thickly covered ■ 

short, silky pilosity; in female the third joint is smaller and not so 
ably pilose; frontal lunule distinct, whitish pollinose; center • 

frons brownish 26 laterella Zetter-Y ''^- .,^^ 

Third antennal joint normal in size in both sexes, and not noticeably oP -'Sc.-j- 

*Sometimes longipennis has the antenna yellowish, in which case 
imens will run down to indecisa when a comparison of the descriptions 'v:;l 
necessary. 
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Ifalteres pale yellow, with a black spot on outer side o! dur-.o-L-i-ritr li 

bristles strong, anterior pairs almost as strtjng as iHisti-rinr (jaii-v'- Vi 't 
section of fifth vein shorter than penultimate section 

nt'w sorric'; 

Halteres without any dark spot on knob -jl 

Outer cross vein at about the length of inner cross vein from tluit \ , ;n- third 
and fourth, veins very distinctly divergent at apices 

iii’w specirs. 

(H:ter cross vein separated by a greater distance than inner cins- \, !,i 
that vein; third and fourth veins slightly divergent at aiiin-'; ' :{■> 

bmall species, at most 2 ram., base of wing, including ])asal li:i!f ,.i tirst vi-in. 
upper part of pleiinc and mesopleural vertical siitnrr nain.wlv, a ranrdi 
patch l)clow base of wing, sr^uama-, and fringe lemon v<'il..\v’; ipnerid 
color shining black; outer cross vein lielow, or at very sliglitlv iVvoiid 

end of first vein o.j 

SfA'-ries other than above in color, etc 

Larger species, 3 mm. and over, almost cmirely black-brown; lower lialf of 

()r!*its rather closely set with hairs ’ ;{{) .u-tout Loew . 

SmailcT species, about 2 mm., not so uniformly eolmad; lower ludf of oVbits 
sparsely haired 

Rather robust species; wings broad; cheeks linear; liiiiie and tarsi yellowish. 

31 isalala, ru w speeiv'^. 

More slender species; wings narrow; checks one-fourth as high posteriorly as 

height of eyes; tibiae and tarsi barely paler than fonvira ' 

'S2 fr<Ji^ari(i\ new sjx'cies. 

Species with three distinct pairs of dorso-central liristles 30 

Species with 2 distinct parts of dorso-central bristles 3;i 

Glossy black species; base of wing, squamm and small portion of pleur.T iialc 
lemon yellow; frons not one-third the width of liead; anterior pair of 
dorso-central bristles strong; arista as long as from Its liase to anterior 
ocellus; fronta> lunulc ycllowi.sh, distinctly wlu'lc, jjollinose; male with 

apical segments of abdomen conspicuously pale yellow 

33 pdsluala Mtngeii 

Apex of abdomen in male not yellow; frontal lunule not yellow, not noticeably 

white pollinose ,37 

Smaller species, less than 2 mm. in length ,3H 

Larger species, over 2 mm. in length 3h duhtlatfi, jk vv specie -. 

Last section of fifth vein distinctly shorter than penultimate sveiion 

31 acplis Loew. 

-ast section of fifth vein distinctly longer than pcnultimale sis liipn 

35 inconxpKU'j, *k-w species. 
.Abdomen black, without any metallic sheen; antenn.'c browTiis'i; arisi.t 

distinctly pubescent 37 punkornis Lomv. 

Abdomen black, with a metallic, bluish, or greenish slmen; antunn.-r: Ll.ack; 

arista never distinctly pubescent 38 riruluifi ('oquilleli. 

b'osta to end of third vein 11 

Costa to end of fourth vein -13 

Arista short, not more than three times as long as brearli]! of ibird antennal 
joint, distinctly pubescent; outer cross vein at its own length fr<»m ininT 

cross vein; three pairs of dorso-central bristles on nieson>)tinn 

3tJ snliris, new species. 

• insta bare; mesonotum with two pairs of dorso-eentrals 12 

f seeks very short, not higher posteriorly than anteriorly, rmd alxnit one- 
sixth as high as eye; antennae of moderate size; arista about tliree times as 

'^-^8 width of third joint 40 ivifincmana, new speeus. 

‘iceks long, distinctly higher posteriorly than anteriorly, at higliest part 
at least one-third as high as eye; antennic rather small, ansta about 
SIX times as long as width of third joint 41 ;>mplex Loew. 
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43. N4ale with anterior angle of cheek produced, the vibrissae formed of a ■ . . 

of V>ristles, fasciculate, tunied upward and generally ending in a-; 
joint; female with the mouth margin produced anteriorly, but 


fasciculus, , . 

Mouth margin not produced anteriorly in either sex; male vibrissa', n-,; t; 
44. Large species, over 3 mm. in length; checks of almost equal height at 


an<l posterior margins; antennte lirownish; arista shortly anrl 
swollen at base; palpi almost entirely bare. , , ,42 vibrissata, ncv.- •, 
Small<T spc(.'ies, generally less than 2.5 mm. in length; antennre blae*:; 
with elongate swelling; cheeks always higher anteriorly than o -v:: 

orly ’ . <,.■ 

4.'). Small species. 1.5-2 mm.; irons weakly bristled; discal setuhe not . •■rr-. 
l)ey(»n<l the transverse line of the posterior pair of dorso-central. . 

(•rally cc.asing distinctly in front of that point ' )r, 

Larger sjjecics, 2-2.5 mm,; irons strongdy bristled; discal setuke f','n:-- l ■■ 
Ica.st. to transverse line of posterior pair of dorso-rentrals gi-.'’-'. 

i;cy<»nd that [)oint 43 ajjinis, new . ; 

4fi. Very small species, Ijarely 1,5 mm.; vibriss.c in male not ^'ery or'-*: :- 

tiu- .'ititerinr .aiigle of ehoeks in neither sex much produced 

44 inautari^, ne-,'.- . 

Larger sjiecics, .about 2 mm.; vibrissrn iti male prominc-nl; anfL-rior • 

check in both si.-Xk '; \'ery distinctly j.)rt>ihiccd . .45 fexofjii, new 
17. Specie^ with fotir distinct ])airs of dorso-centr.al bristles on me- o. 
oiifiT (T'lss \fin at barely bu-yond end (jf first vein; last seeti' n 
Vein twice ,'ts long ns penultimate section ,4(> ahtifirwaHs, new : 

Spceie.s with general!) only tavo distinct, rarely three, j^airs of diars-'-i' : 

the (niter cross \ein at distinctly beyond end tjf first vein, an'l t’^- * 

se< tion of lifiii Ci.a'er twice a.s long a.s penultimate sccth-'ii b 

43. Eyes bare )■' 

E}’cs with \a-ry distim t pubescence on tlic upper surface ehise t'l o- f 

orbits 17 i'trc>i< 

41), Fc>re tibia with a distinct bristle i.nt tlie posterior surface at ab'-nt 

ttiird 

F(,rc lib/ia without any distinct Imistle at th.al gioint ..’■1 

50. 4'h<‘rax I'luc, a!>d.om.en 1 ironxy-black; orbits with sparse pnibesccni'.' .' ’ ' .■ 

lifistlcs situated at neaur to the ('ve margin than to the inner m r.:::.. 

s<juama' white, fringe cone(.>lorous 4S ccrrulca, lu-w y-' ' 

Thorax black: tilidomcn Imon/ty; orbit-s thickly ]jul>esccnt, the bri.od - 
tiatcd on nearer ('> tlie inner margin tlian to the* eye margin; 
grayish, margin and fringe brown 49 hiirges-ii, new 

51. Aristti with ver}’ lung pubescence, much longer th;in ba.sal 

arista 50 plumisela, new 

Arista wiih shorter pubescence, or entirely bare ‘.V-'T 

52. Mesonotum with three distinct pairs of (lorso-ccntrals; large speeii o 

mm. Larva living in galls on wistaria twigs 51 ivebsieri, new -'.s y- 

Me.sonotum with only twt' distinct pairs of (lorso-centrals; smtillcr o 
not netir 4 mm., generally 2.5 to 3 mm ^ a b’ 

53. Squam.e grayish or brownish, margdn and fringe always brovvn or luaeb;'- . ■•* 

Sc[uam;e whitish or yellowish, fringe conc'olorous 47 'cirois Levs’. 

54. Arista distinctly pubescent, and almost as long as from its base to ve*-’ 

52 lofigiseia, new y ■- e.y- 

Arista much shorter, less distinctly pubescent ■ . 

.55. Largo speeie.s, 2-3 mm.; outer cross vein at less than its own lengm. n 

inner, inner at di.stinctly beyond middle of discal cell 

Smaller species, distinctly less than 2 mm 

50. Mid tibial bristles distinct; larva in galls on lime, trees... 53 (t/Le <• 

Mid tibial bristles absent; larva in galls on poplar trees. .54 schuicn. ■ 

57, Mouth margin with numerous, rather strong bristles, which form .i .cr 
though not a fasciailus, at conterior angle. .55 congregat-a, 

Mouth margin with the bristles as tisiial, the single vibrissa dilTen c. 

56 minitna, ncu y 
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1. Agromyza xanthophora Sclnnrr. 

Sv!i : Xiinthophora Schiner, Reisc d. Novara, Vt,]. I. !m;s. j,. 2')i, 
A^rumysa picta Coquillctt, Jour. X. Y. Knt. Sue,. VmI. X. 11)02, pflss. 

[Y-luale: Head black; froiis opaque, orbits slii^luly sltinin;;, vrey 
-,,rro\v; ocellar region raised, sub-shining, distance liclwreii .nvlh less 
naui the distance from cither ocellus to eye; lower orloial bnuKs 
.nieiaU', second pair slightly inwardly directed, the uiiper t\v<i pairs 
‘in'kwardly directed, the center ])air in vertical row diwrgent, outer 
-‘ehtly convergent, post-vertical ])air divergt'in. I'noual hnmie 
'low. with while pollinosity; fact' brown, stib-oieaquc. etnteave, 
■■.•.keeled; cliccks almost linear, narnnvest ])osierii‘ii\-. intiutli tnaryin 
niutterous hairs, and one strong in('ur\’('d anii'rior \’i]ii‘issa; anlenii:e 
^bek, third joint of nKjdoratc size, rounded, arista tliin, sli,chily thii-1c- 
. ■C‘d at base, longer tlian the disLtince from its ]>.'i.s{‘ to pdsi \-erlie:il 
■■:-dile. thickly covered witli pubeseence, whieli is as long as the diani- 
o r <'f arista at base. Proliosc'is pale yellow; palpi l>]ae]<, sligluly 
‘••-kened. d'horax yellow; disk of inesoiidtuni sltiiniig, out not 
^'-y. with a lilaek mark eovering all but the margin-; anierini' in ihr 
■; are. whieh is shar].>ly indented trans\ers('ly al suliiie, sulujuarl- 
'Sely (weised eentrally on the |)(.)sterior margin, d'>e'. not I’caeli to 
•it';llum, and has a dentihirm knigitudinal exeisidu in ea<'h lateral loiie 
; terifidy ; four pairs of dorso-eentral bristles ■j)resanl, the anterior two 
‘ 'M'S nsKiced in size, the anterior p;iir just in iVtaU ni suiuiv; all bl;iejc 
y-'riinn of disk with short hnirs, yellow portion Ijare, <‘xci'pl for .k (i 
etv-red hairs jiresenl on the- central iiosterior exeisidu. Pirnra.- with 

■ upjier half yellow, lower lialf l.)laek; squ.am.'e yellow at b:ea-, ape-ally 
' o .X. the hair.s brown; scutellum yellow, disk i>.arr. margin with 1 
■; '• bs; pnsinotum black. Abdomen yc^llow. liiird and I'ourili : egmeiils 

■ "a indications of a central and two lateral flark siiett;;, as* t di so'net 
-■a teurth; fifth and sixth segments glossy bla(‘k; ;ill ‘cginent - with 
a -.na-reius l.dack hairs which arc bristle-like on jjnsirndr m-o-gin ; and 

■ ‘ i.. noticeable on fifth, Coxte and legs entin-lv sinning; I-I.e),:; thy 

■ 'd e.bia with the usual two posterior bristles \Ving-. slightly inlu-^- 
' ‘‘'d on, anterior half; subcostal vein only indi>rinel. at ;iprx. (■osla 
•a'-n iturneral vein to end of first vein about two third-; a-' long ;i:. next 
- ‘ lal <livision; second, third and fourth vc-iiis slightly divergent; t»ut(r 
' vein as long as penultimate section of fonriii, which i > distinctly 

■ 'Stir than the preceding section of fourth; jK-nullimaie :;eeiion of 
• - ‘'1 ^hghtly longer than last section. Halu-res ]>al<- n'cIIow. 

bc-ngth, 3 mm. 

Besides the type specimen of picta irom Frrjnlero, Tabasco, 
•T.xico (C. H. T. Townsend), there is in ilu- lb vS. Xalional 
collection one female from Las Cruces, New Mexico, 
.(■■■■g. 1893, (T. D. A. Cockerell). 

1' ood-plant unknown. 
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2. Agromyza longispinosa, new species, 

Plate XXX. Fig. 22. 

Male and Female: Head yellow, ocellar region, back of head, wn, v 
and third joint of antennte black; frons oi:»aque, very pale yellow, t,,., 
allel-sided, distinctly l)roadcT than the eye; bristles as in xanthopli.n.y 
Third joint of antennne black, sharply contrasting wdth the pale vri’-r.v 
basal joints, regularly rounded and of tnoderate size; arista 
brown, swelling at base of tenninal section elongate, almost as Kir.,, 
length <jf third antennal jennt, pubescence very short, pale; face alnine 
perpendicular, mouth margin not produced, cheeks distinctly hi^r.r: 
posteriorly than anteriorly, at highest part al)out one-third as hii:h as 
greatest eye-height, the row of f.'iristles on mouth margin not very sooi’.y, 
black, the vibrissa of moderate strength; proboscis and palpi yc-llnv,-; 
the latter slightly the darker, and weakly bristled. Mesonotum yellow, 
with 0])aquc fdack-gray mark somewhat similar in outline to that 
xanthophora l.>ut rea('hing more nearly to saitellum and more elonyato 
owing to the s;)ecies Ixang less robust than xanthophora; the male 
some indication of a pale, linear stripe carried forward from the centra! 
posterior excision at eitiier anterior angle, which may in some cast^ 
so distinct as to cause the disk to present a trivittate appearaau-. 
Four pairs of very long dorso-gentral bristles present, the anterior twn 
pairs but little reduced, the anterior pair distinctly anterior to tlic 
suture, and the second pair but little i.)osterior to it; between the di.>ro> 
centrals there are two slightly iiTCgular rows of setulac, whi(‘h aro 
exceptionally long for this genus, and which arc carried back as far 
the prescutcllar pair of dorso-ccntrals ; humeri yellow, with a hiack' 
spot; pleura? yellow with a brownish spot above and slightly Ijclnu'l 
fore coxa', another large one covering the space between the fore aii'l 
mid coxa, and another one between tlie mid and hind coxa, sqiian'a- 
with narrow black border, and brown fringe; scutellurn yellow, ban 'C. 
disk, the four marginal i^ristlcs very long; postnotum glossy bl;wk. 
Abdomen yellow, with ajhcal segnumts darkened or with bases n: a.i 
segments brownish; ba.se of ovi]?ositor in female glossy black; liy;-*- 
pygiuui in male glossy brownish black, of moderate size; all scgiCL-n’' 
witli black hairs much as in xanthophora. Legs ycllowc tarsi ))nw’c>: 
Wings clear, veins 2--3 divergent, 3-4 almost parallel on. last Ifur:?: 
second ];ortion of costa about two and one-half times as long 
outer cross vein a little .shorter than section of fourth vein antrr''r ' ^ 
it; first and second sections of fourth vein subcqual; penult'.: c: 
section of fifth vein distinctly shorter than ultimate. 

Haltcrcs yellow. Ix^ngth, 1.5 mm. 

T 3 ^pc- -Cat. No. 15558, U. S. N. M. 

Locality: Male: Bear Lake, British Columbia, July 
1903, (R. P. Currie). 

Paratypes; Female — Kaslo, British Columbia, Jul}’ 

1903, (R. P. Currie); female, same locality, July 7, I '''’' 
(A. N. Caudell), and one one male ex. collection, \Vm. Br 
without locality, but presumably Canadian. 

Food-plant unknown. 
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2a. Agromyza variata, new 

Plato XXIX, Pig. n. 

I'cinalc: Frons lemon yellow, slig:htly over oiU‘-t!nnl ilu’ width -'t 
•aa<l: ocellar re^on black; orbits darkened on oulrr edge mi iipiier liaii ; 
tP.v orbital bristles present; the anterior three closely placed and dcenM-.- 
-!;e innch in size to front one, whicli is very wt'ak; an irivgnl.ir mw . 
A-rak liairs on orbits, laterally, Ix'yond the lirisiles; anti'ini.e nt hkkI- 
eraie size; yellow, third joint infuscated on apical half: arot.i brow a, 
P;iK. swollen, pubescence very short ; lenjtth of arista etpial to a In i \v iik tc 
tlwti twice the lenpah of antenna; face and cheeks pale xa'llow; height of 
chicck posteriorly distinctly hig^her than anteriorlv, at liighesi iioint K-.s 
ihan <»nc-fourth the hcig;ht of eye, marginal liristlcs of inodfrah' Icngili, 
ihc vibrissa differentiated; proboscis yellow; pal])! yellow, lilaekmu'd 
and slightly dilated apically, occi|ml not visihit' on ipiper lialf. Mi’se- 
netuni glossy black on disk, lateral margins and a large ])atch mi ceiiUT 
of ]:i<)storior margin, wdiich is rounded in front, ])a]e lemon ydlmv; ttnn* 
pairs of dorso-ccntrals present, the disk except on thi* \ailn\v pans 
owered with short black seluke; jilenra' shining blark, yellow along 
sutures and below wing base; squamie yellow, darki'iied on margins, 
fringe browm; scutellum pale yellow on disk, a bhub spot <ni each side 
at liasc. Abdomen glossy black, posterior margins of st-gmenls n.arrowly 
yellow. Legs yellow, bases of coxay til iia/ exce])l bases, and tar' i 
I'lack; no bristles on posterior surface of mid tibia. Wings clear; inner 
cross vein at below end of first vein and at miihlle ot disc.'il cell; k'ct 
section of fifth vein twice as long as penultimate section. 

Hal teres yellow, 
length, 1.5 mm. 

Type: In collection C. W. Johnson. 

Locality: Calais, Maine. 

Food- pi ant unknown. 

d. Agromyza discalis> newv sp(‘('i( s. 

Plate XXX, Pig. 21, 

Female: Frons yadlow, o])aqu(g almost j^irallel djlcd. cxcf])!. ai 
r.ear jiostcrior margin, where the sides very abruptly di\'crg(’. in breadth 
P '''lupics less than one-third the \vvUh of head; orijits xary narne,*,-; 

orliital bristles present; nearer to eye margin on orbit is an irregular 
r 'w of very short hairs; ocellar region and back of liea<l black; ant(-nn'e 
p' tr yellow, of less than average size; second joint with short dfa* al 
oe; third joint small, not longer than Ixoad, roundi'd, ariyia black, 

. ^’vish for a short space at just beyond the rather di^Liiicl ba al 
. •■‘ying; pubcscemce indistinguishable; length of arista ecjual to from 
!asc to second uppennost orbital bristle, fa^'c yellow, ]nTpciidicu]a:y 
y' yks yellow, twice as high at posterior margin as at anterior, aixl at 
yv;-yt part rather more than onc-thinl as high a;^ eye; rnarguial 
t es weak; vibrissa moderately strong; pivjbosris bnwvnish yellr.v.-; 
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palpi pale yellow, of nonnal size, bare. Mesonotimi shining 
disk, finely granulose; lateral margins broadly pale yellow; 1 1 ri 
brown; four pairs of dorso-ccntral bristles present, the posterinr r.,- 
more widely separated and stronger than the others; in additio!i 
is in the type an additional pair of bristles, slightly anterior to thi' fp,:"; 
pair, which may be abnonnal; no setuke present between dorso-ci.;.:r.;’> 
on any jiart of disk: pleune glossy black, sutures narrowly y-!'. 
squairiic jialc yello\\', fringe concolorous; scutellum pale yellow on i;>y 
broadly black on sides; nomial liristlcs four, but the type li:;. 
adventitious bristle dose to base of posterior one on left >\>]v: or-o 
notum glossy black, Alidomen glossy black; a narrow pn^- 
marginal band mi all sognusits. ami a narrow longitudinal dt>n<ii 
on last three sc'ginenls ydlow; liase of ovipositor glossy Idack; 
ments with dorsal hairs, t]i(.)se on ajK'X of sixth segment bri'-tli -'d. 
Legs yellow; ]>kirk(‘ne<l naire or less on mid and hind coxag i.'.i-!- 
femora; a|)ices of tiliiaa and all tarsi; mid tibia without pi)-’- !•;■:■ 
bristles. Wings dear; first eostal division one-half as long as 'rr* 
subcostal vein dislitK’l. outer cross ^■ein at slightly before tile e:;^i ■ 
lirst vein, and at about its own length from inner cross vein; last m r. 
of fifth vein four times as long as ]K'iiultiniate section; veins 2-o - 
graduallv divergmit on llieir last sections, the cells endost'd ly 
x'eins of e({Ual widtli al Ix low apex of scv’ond \('in. Ilalteres ydl"'.'.. 

Length, l.onnn. 

Ty]io: Cat. Xo. Ibbob, Lb S. X^. bf. 

Locality: Adamaiia, Arizomi. May 7, 1003 (H. S. Har’rr 
one female. 

d'iii.s species is so evidently distinct from those of \h- 
pHsilla group tliat I consider it safe to describe it from a singb- 
specimen. 

Food -1)1 ant unknown. 

4. Agromyza-pusilla Meigen. 

Syn: puyUla Mriyen. Syst. Beschr. Wd. 0, l.S^30, p. 1S.5. sivo..' W. 

4 (;rci pumila Mfi^a'n. 1. c. p. ISo, spcric.s 02. 

4 Me’.i^en, 1. c. j), I SO. species 0.3. 

cxilis Moigen, 1. c. p. ISO. species Ol. 
orboria Meigen I. c. p. ISO, species 05. 

,-lgrc;Hy::« pusio Mcigcn, 1. r. p, 1S7, si)crics 00. 

4gr£aMyca pin'lla Mcigeii, 1. c. p. 1S7, specie? 07. 

. IgccwyCiZ amoena Mcigcn, 1. c. p. 1S7, species 68. 

(?) 4grfa^rv:^7 hinfula ?4cigcn, I, c, p. ISS, species 00. ^ 

(?) Fhyfiymyza diminula Walker. Trans, Ent. Soc. Lond,, n. scr. t, 1S57, ; ■ 
li'ifpi’ii Burgess, Agric. Kept. 1879, p. 201. 

(htifiis br<ii:si((e Riley, Dept. Agric. Kept. 1SS4, p, 322, 

The above synonomy is I am confident correct, as a" 
examination of a large number of specimens from 
separated localities, including Europe, and many states in bie 
Union, reared from different food plants proves that ah ‘-dc 
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.■ii’.tr ilififcrences used by IMcigen for ihc separation of his 
o v* HS niay be found in the same species, Wma/i; 

\Uicen may be a different species as also may A. mniuliluw 
Miu;en, species 61 of the series quoted in synonomy, bnt thev 
<; av only be color varieties. The number of i'xanij)li's in 
. \otrnee representing Meigcii’s types of this group an- as 
pusiUa, 1, (Paris); annidipes, 1. (Ibaris): piiniilii, 
:\'i<.nna); exilis, 1, (Paris'); pusio, 1, tlhiris); 2, iVirnna'i; 
('3(U/e, 1, (Vbenna); piiclla, 1 defective s])eeinien, t Vienna); 
1, (Paris); bJanda, 1, (Paris). 

M;i]o and Female: black, shining. Marked in ni*i:! winal-k’ 
witli VelloW. l^'rons L-\cc]>t ocellar la gioii, anil snmn iiiu- . a 
:..rr<^\v <ide sinj)e ])oslcnor]y. velhiw; reniaifider ot licai] pans. 

'■ ’.hal vertex, vellow. ML'Sonotuin witli a more nr l<ss broad vitlnw 
.evin, 'vlheh iK'ver t‘xtends distinellv mnnil tin- antiTinr imr i n i ’(aii »i‘ 

■ . rein; lour pairs of dorso-eeni rai brislh s prescin as well as nnnicmns 
' S'- hairs on disk; humeri \\itli a l)laek spot. Ploinae with r.nin'-i imn- 

• ; ’luieh as in xanlhophora and at other tina'S ahno;a I'ubi'oK l>la.‘k, 
"h dir sutures and u)>]K'r margin >'eilo\\': seiitrlluni entirriy \rl!nw. 

■ 'v'rlloW with Idaek ]>:isa] ode S])ols, wliiih in mhiic ea'C. rxiriid 
'vi<n| rnnnd the entire margin and on to tlie di:'k; iio.tnotuin Mack, 
'e hnvijrn Yellowish with dark brownisli ha-^cs to segment >, Ma<'k wait 

b' api('es to se,gnients, or entirely shining black with the apical 
^ Si* whitish, or yellowish, atsfiiex. begs almost miirelv vnllou. the 
' : s oiilv brownish, to legs almost entirely black with lou-c y miii^ yellow, 
s -iinra generally less intensely bku‘k than otln-r part oij t g Mai 

■ vulioul distinct ])Osterir)r bristles. Wings clear; :-ccoi)d diM ion 
' • ■ " ta about two and one-haif limes as long [is first sei :inn. nurd .and 
:• "wtii veins divergent at extrcinities; outer ('ros< \*ein a-, long a . oi- 

rhd;.' sheirter than the section of fourtli anterior to in b.i al two 
^ n^.:,s of fourtli suhequal or the second slightly the -liorii r; !a : ^ i'- 
Si of lift.h vein about three- times as long :is preceding i-cc’ioa. 
Halteres yellow, 
bength, l-1.7d mm. 

I his is a most variable species in color and is very widely 
'"'tribuled. The following is a list of states troin which it 

• represented in the material I have (-xarnined. (A full list 

’ • American localities, with list of food-])Iants will appear 
die economic bulletin, now ready for the. jiress. dealing 
'"e. this species). 

Massachusetts, Connecticut, District of Columbia, Arizona, 
p' yoiiiirig, Texas, Colorado, California, Utah, Kansas, Xew 
•'h-xico, Indiana, Idaho, Florida and Virginia. It is j^robable- 
'■s'. this species occurs all over the United Slates. 
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5. Agromyza scutellata Fallen. 

Syn: Agromyza sculellata Fallen Dipt. Suec. Agromyza. 1823. 7. 3. 

Agromyza fiaveola var. Fallen, 1. c. 11. 

Ai^romyza pietcUa Thomson, J-Tegat. Eugene. Resa, Dipt. 18.‘)1. .Vh 

I have compared examples of the European specie.^ wit’n 
those in collection representing pictella and am convince 1 
they arc identical. I have some slight doubts as to its specif:.^ 
distinctness, from the foregoing species, but consider it 
fiable to retain it as separate species until I know something 
of the life history of scutellata, which has not been bred in thi^ 
country. 

Male and female: Similar in coloration to piisilla Mcigoi:, 
except that the femora are generally the most intensely 1 Jack- 
portions of the legs and in no examples that 1 have seen 
there any appearance of their being inclined to yellow, especially 
at base. In size this species is also larger and the wing ncura- 
tion is different. Otherwise, in bristling, etc., the species an 
identical. 

The only American examples I have seen of scutellala an 
five from mountains near Claremont, California (C. F. Baker 
and one from Williams, Arizona (H. S. Barber). 

0. Agromyza borealis new species. 

Plate XXIX. Fig. 10, Plate XXX, Fig. 23. 

Female: This sjx^cies is very close to lon^ispinosa, but dillers 
being more robust, in having thf* frons reddish yellow, instead of 
yellow; the anlennse are reddish yellow; the arista is black, lapinri.: 
from base to near middle, bare, and distinctly shorter than from iis I)ase 
to vertex; checks more than one-half the eye-height; marginal moutn 
bristles numerous, vibrissm hardly differentiated, Mesonotum w;tn 
the marks dull gray black; the posterior lateral stripes narrow, linear 
distinctly separated from the inner lateral lobe; the central 
carried forward at its angles but not sufficiently to separate the inn-.r 
lateral stripes from the central one on their whole length; four })air> - 
dorso-central bristles present, the anterior two pairs about t\V'j-i]ure> 
as large as the posterior pairs; the thorax is distinctly broader t’lan :•'* 
longispinosa, being almost subquadrate, in longispinosa it is at lea-‘ 
one-third longer than broad; the small bristles between the dor'-- 
centrals are at least four-rowed in borealis. The pleurse and sruKiH::.* 
are bristled and colored as in longispinosa, the scutcllum havmy t\\ ■ 
distinct dark lateral basal spots. Abdomen yellow, basal tjirvu- 
ments brownish, next two with a brownish spot on each side, si.xt!' 
a central black spot; base of o\dpositor glossy black, longer thai' six. a 
segment, which is not clognatcd, bristles as in melampyfn- 
yellow, tarsi slightly browned; mid tibiae as in longispinosa, witlu ut ly- 
posterior bristles. Wings grayish, veins yellownsh, except thiru 
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-v..\vn; outer cross vein more than its own leiu^th fn»tn iunrr ct-k-, 
vi!i. itr^t and second sections of fourth vein equal; {iisi purlieu .it iiu]) 

• lards as long as last portion. Haltores yellow. hi'ii_:;ri). i .'i nuis. 

Type: Cat. No. 15500, U. S. N. M. 

Niuoh as I dislike the idea of descrihii^g a new >.]H'eies 
Moni a single specimen, I believe that in this case I am insiilied 
e'; doing so, as the specimen is in good condition and juesems 
-dino good characters for its scparalitm from loni^ispmosti 
and its allies. (Compare arcticum Lund beck) 

7. Agromyza flavonigra Co(iuillc'U 
Phitr XX.X, ri,.;. 27. 

SriK Aj>rriny:a fini'onii^ra Coqiiillett. jour. X. V. Put. S'-r,, \'<.!. 10, ji. l.v.t. 
launalc: Head yellow, ocellar region and hadv of lu':id hrov. nidi nr 
i ’.ickish; froiis distinctly, hut not greatly, wider llian on<‘-third die lieail 
w.iiiir, almost parallel-sided; the orbital brisilns strong, bhuk; anu-mia- 
I'.sllu'r small, yellow, third joint njunded in Ironl. arista brown, vrlluw 
s ii.iSr, almost bare, and falling jtist sliort of nnebing lo w ricx; Ixisr 
t tiiK'ilv swollen, elongate; cheeks broad, oiu'-third hiujir r pns- 
than anteriorly, and at fonner pl;u‘a on.'-lialf as liigh as ryc- 
t'-iylu; marginal biistles of moderate length, \-il)rissa n'»i 'innig Iml 
•!i-tin<-tlv longer than the other marginal brisl](“^; in-oliuM'i:, und ]);ilpi 
yXI'iw; pal|.)i linear, with numerous sliort, blank lirisile--. .Mr ■■lu.iinn 
■ trkr.l much as in melampyf^a, but the |i(»stnrior qiiadr.itr rx. i umi in 
'■ nliT has two linear, yellow, 'anterior prolongations wliirli di\'idr llir 
M,;>k ]iortion more or less distiently intri tliran vitlag thr p-iUerinr, 
-tS'tudinal, yellow, dentiform incision of iht' otUcr lulx- is a! o ]jr«i- 
I ‘-yrd. and separates the outer portion of ihe ]) 0 ‘ai'ru)r halj df tim 
'■ ' ll k m;irk, so that it fonns a separate blank stnix- gi\'in;; ifir d'T .uni 
‘k ‘ ..ppnarance of having five vilUe. Four p:m’s nl d'lr ■'> rriiiral 
-e ‘li'S j.irnsent, the anterior two pairs sotnewliai ndiard i;t is''. In 
‘ ‘T r r('-'j.)eets the thorax is much as in but dm irm/r u: din 

•js.a.am is jialc and there is a lateral black s])oi at ba.M' on <-:tr:i . ak* '*1 
at'shim. Abdomen yellow; first to fourth segments witii a ddisstl, 
's'srva, central spot, fifth with a pair of close idaend >i)f»i ; on n ntcr <ii 
■k -k. uxth with a pair at near base which are witk-r jTinnd llt.'in dio-m nn 
7nrd], and another larger pair more widely ■[)la<x‘d at about middle; 
segment about four times as long as filth; Ijasn. ot osipo.itor 
w black, conical, as long as sixth segment; .all segments willi 
ruaerous black hairs, those on a]nccs of last two segments IjHstli-- 
I^gs yellow, brown on base of fore coxte, bases and apkms 
all femora, as well as the entire tibiaij and tarsi of .all legs. Wings 
's'lrh as in melampyga, but the inner cross vein is rather l;eforn 
' end of first vein, the second portion of fourth vein is shorter than 
‘-y t, the outer cross vein rather oblique, and the first section ol fifth i 
o orter than in mdampym, being only two-thirds as long as last section. 
Umgth. 3 mm. 

Locality — Beulah, New Mexico, (T. D. Cockerell). Re- 
‘ Inscribed from type specimens. Food-plant unknown. 
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8. Agromyza melampyga Loew. 

Plate XXX, F-;^. 20; Plate XXXI, Fig. 31. 

Syn; Agromyza mclarnpyga Locw, Dipt. Amcr. Sept. Inrllg. Cent. 

Agromyza sorosis Williston, Trans. Ent. Soc. Lontlon, 1<S9(), p. L'‘(. 

A gromyza Jhivirenlris Johnson, Can. Ent. Vol. 34, 11X)2, p. 212. 

Male and Female: Head yellow, only black behind and nn .. 
rej^ion; fron.s about one-third the width of head, almost parailt l-iA 
except iit just anterior to ^xTtt'X, where the eytis round off .'it,.! 
fron.s becomes rathcT abru]}tly wider; 1)ristlin^^ nonnal; ciiec'ks 
di.stinctly hi^dier posteriori}', marginal Imstlcs weak, anterior Tshri 
incurved, of moderate size; antenme rathc'r below the averae.- 
third joint rounded, arista brown, tapering, distinctly but sh-.r; 
pubescent, slightly longer than the Icngtli of from its base to \\i\< , 
proboscis and ])alpi ycllou'. Thorax colored and marked ac% in xanir ■ 
pkora; four pairs of dorso-central bristles present; the anterior iwo ci;: - 
much rediu'cd in .size; other bristling as in that species; squama* \n->r.\-:- 
ish from near base, the apex Vdackish, fringe brown. Abdomen v;ir - 
ing from yellow to brown, with pale ai^ices to segments; all sigHii.-:. 
with numerous black hairs. Legs generally entirely yellow, soTiuiir 
the tibi:e and tarsi are darkened somewhat; mid tibiae with two Vii;" 
posterior bristles ])resent. Wings clear, or slightly grayish; i 

division about one-half as long as second; second, third and fourth ver - 
divergent on outer third; outer cross vein distinctly shorter than •. 
of fourth vein anterior to it, or almost as long as it, first and .m C'S. : 
sectiims of fourth \‘ein su])equal, or the fonner slightly the shf'rt.: 
pemiltimate section of fifth vein about three-fourths as long iillirr.::' 
section. ITal teres yellow. 

Length, \}.4'A mm. 

This species was originally described from District 
Columbia, (Osten vSacken) by Loew. Coquillett records 
(Bull. 10 in scr. L". S. Dept. Agric. 1898, p. 77) as bred fr-:' 
leaves of a cultivated species of Philadelphicus, collecici •’ 
Washington, D. C. during the latter part of July, ISSI. ar ■ 
from mines in leaves of Planiago major, collected Jmte 
1888, same locality. He states that the larva pupated with;-: 
the mines. These specimens are in collections at U. S. Xair -n 
Museum. Besides these specimens there is one from Bisoa}’ 
Bay, Florida, (Mrs. A. T. Slosson) and I have examnun 
series reared from Plantain, June 20, 1912, Lafayette, Indiar 
(J. J. Davis). 

Johnson described flaviventris from Niagara Falls. 
York. Williston’s species was from St. Vincent, West 1:' 
Other localities: New Jersey (Smith); White Mounta::-. 
New Hampshire (Mrs. A. T. Slosson). 
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Agromyza melampyga var. marginalis, lu w vavit'iv. 

Male and Female: This variety dilTers frem ilie iy]v in hria- 
r smaller IJ 4 mm.; in being comparatively muw sirnu-iv 
• '> ’,,;virig only the margins of the thoraeie markings l>laek. \ ]\r rrtnaii: 
a,;- Ireag yellowish, and in having the arista shorter, baivlv ivafltiii;' 
wrirx ill the only speeiiiK'n in whieh it is ext am. 

The three specimens, two males, one female, were n-ared 
from Paspalum, (Oct.2, 1912). Locality: ('olumbia. Somli 
Carolina, (P. Liiginbill) Webster, No. 9711. 

Tv])e: Cat. No. loobl, U. S. N. W. 

ll is possible that this is a distinct species, but the material 

i.s t<)() scanty to give one a basis for a delinite o|>iriion as \n 

wiielhor it is so, or whether the effect of a dilTerent food ]>lant 

is responsible for the variation in color, etc. 

t). Agromyza brevicostalis, new s]K“eie>. 

Phitc XXVI ll, I'ig. s. 

I'miale: Frons lemon yellow; oik' half as broad as iu'ad ;md di - 
tineilv broader than long; center strijie blackened on aiiU'i’iitr bail, 
orbits (lifferenliaLed from cx'iiter stri])c; four orbital brislles iHCscnt : in 
addition 10 the bristles there is a row of woak hairs nearor In nvo 
:aar^dn. which licgins at npjiosile base of antenna' ami mntinuo'^ in 
bivnnd upper orbital ])ri.stlc; ocellar region niisc'd, brown; Itark nf 
I'tad. and a triangular patch at latt'ral angle of oi'bits iM'own, nr Itl.'iek' 
ruown; lunule yellow; antenna' of moderate si/v, black Ijmwn; o-ennd 
/'■r’ with distinct dorsal bristle; third joint rouude<l in fmm. cnN’ci'otl 
•''•k 'Imrl ])ilosity; arista brown; basal swelling clnugatr; ijubr'cmcr 

■ uidistinet; length of arista equal to from ils Itaso !n u|ipcr ni-liiod 
''I" lace yellow, blackened on dejjrtssinns bclnw .'iniciina-; (n!ica'n' 
m ; ‘ntilr: keel slight; (‘hecks yellow, b'liicke'ncd antei'inrly; <li Miictfv 
' ah r j-'nsleriorly than anteriorly; height at higlic 1 i)ari le- diaii ni.i- 
-c; 'lii, height of eye, occiput not i^rojeeling nn u])pii‘ liaii; prehu < i 

palpi l)lack, nonnal. Mesonotuni gray ITick. nbnpaqia-, 
‘■-••■c’.y ]iale yellow on latcnil inargiiir^; a small i-at'di on c.ach ud*' 
i ‘'dnrly, the pale color extending slightly on in anlirmr l.atnal 
s.-i ' n: scute] lum ; four pairs of dorso-central - la’c-ini. tlif anliTinr 
f " ; airs reduced in size; no distinct (lor.s<j-eciitra]-^ anu-rinr m ' Uimc. 

ilic n setulm immediately anterior to suturr in bne with dor n 
‘ are rather strong; discal setuke uprighl. um. very nnituTou ; 

•c, i irregular rows between the dorso-eentral:- ; iltc jxnr <*: itri-tb". 

' '•' ■ vTi tltc posterior pair of dorso-centrals di.'tinci. and ot iii(*dcrai<: 
■ yellotv, with a dark discal mark; ]»lenra‘ black-gray. 

■•■■‘iiiig; sutures and upper margin narrowly, anrl a ]»atc]i bclnv; 
_ ■ ease yellow; squamae yellow, fringe bnAvn. Abdnmcii elo- 
‘ ]i-'Osterior margins of ^11 segments narrowly jxile yclkr.v; .-icgmca]' . 

■ reunicrous hairs, stronger on posterior margins; l.iaso 0 } ovipo.-itnr 
y black, as long as preceding segment. Legs black, glossy, kn." > 
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pale yellow, fore tibia and tarsi brownish; mid tibia without i.i* . 
bristles. Wings very similar to those of parvicella; su])co;-';;!l 
incomplete; fourth vein not so indistinct as in parvicella. 

Halteres yellow. 

Length, 2 mm. 

Type: Cat. No. 15562, U. S. N. M. 

Locality: Glacier National Park, Montana, (Hopkn;; 
No. 5982c.), one female. 

19. Agromyza davisi AValton. 

Plate XXVriI, Pig. 7. 

Syn; A^^romyza <!nvisii Walton. Ent. News Vol. 1!)12. 

Female: Frons opaque, clear yellow, slightly broader than Ion: 
slightly more, than one-third as wide as head, ocqllar region .dhair: 
black, (jrbiis blackened postenorly, hack of head black; four ]i;iin' 
orbital bristles jiresent, the lower pair much the weakest; beridcs t]-,.,.,- 
bristles tliere is a r<.)w of short hairs, nearer to eye margin, almost t-n 
the wbolt‘ length of orbit; antennte above the average size, dee]j h’.ii.k 
third joint subquadrate, covcTcd with very fine short pilosit\-; itrirt.. 
gradually la|)ering, almost bare, as long as from its base to voriox; 
brown, almost ])crpendicular, slightly keeled, mouth margin nni : in- 
duced, cheeks ojiaque, clear yellow, higher posteriorly than anuii iv.', 
but at highest part only about one-fourth as high as cyc-height: i r.'- 
biscis yellow; ])alpi black. Mesonotum opaque gray, four ].airs f 
dorso-ei'iitral brislk's pre.sent, anterior pairs slightiv weaker than, da- 
posterior two pairs; between the dorso-ccutrals there arc on the an'< n- ' 
half of disk numcrou.s selul.x which arc irregularly arranged, lail v.ri-h 
reprosciU at least four rows; anterior jiair of dorso-ccntrals as v.ildv 
|)laccd as posterior pair; all bristles on i^iargins very long; pleura: <i:' - 
shining gray black, the iqjper margin narrowly vellow, as wlII : 
patch below wing base, and tl'ic suture behind middle coxie; sqaam: 
pale whitish yellow, fringe coTK'idorous; scutellum concolorous wit; 
mesonotum. four marginal liristlcs present; postdotum shining h]a<k. 
Abdomen larownish black, apices of segments yellowash, ovij'^'Sitvr 
glossy black, distinctly longer than sixth segtnent; all abdominal hv 
ments with scattered hairs, wliich are strongest on the posterior ma:* 
gins. Legs black, knees narrowly yellowish; mid tibih' uathoul p'''- 
tcrior Imstles. AVings with costa to slightly beyond third vein, out r 
cross vein below one-fourth from end of first costal division, and a: 
about one- half its own length from inner cross vein; discal cell shorar 
than lower basal cell; third and fourth veins regularly divergent on 
their last sections; fourth vein indistinct from outer cross vein; 
section of fifth vein about two times as long as penultimate section. 

Halteres yellow. 

Length, 2.5 mm. 

Type: Cat. No. 15563, U. S. N. k. 

Locality: Lafayette, Ind. (J. J. Davis). 



Agromyza and Ccrodonlha. 


A 'ingle specimen of this species stood in the U. S. Xailona! 
Mv. v'.nn collection as Napomyza lateralis Fallen. Localit\ - 
M-.-onai, reared from R. ahortivus. 
i'uod'idant: Raniincidus abortii'us. 

n. Agromyza abbreviata, ik w sin rics. 

Plate XXXI, Pij'. 3‘J. 

W-A'i Frons black; center stripe opaqius bnevnisli iti 
d .A'ssy at l)asc of bristles; five orbital lirisiles jirrM'ne ilir ' vi-;]! . 
na.e.ed "U near to inner margin of orldts; IxpaMal them is. an inv.-nlar 
: ,v '<i hairs; ocellar region and ocellar triangle glossw ihe la: ter railu i- 
a eiiK tly defined for this group; antenna' as in kiuniiili^ l>nt ) ai 'e^ertiee 
. :i ,a-i>ta much shorter; face subshining l)laek, slightly eonease in pm- 
the keel slight; cheeks opaque brown, rather long, dislineilv higlirr 
. • nHOeri<»r margin than at anterior, at highest part a little mnrr than 
■•a-iMurtli as high as eye; marginal bristles weak, in a ilouble n.w, aihl 
a.'her nianerous; the vibrissa weakly dilTerentiated; eye C(>m])a natively 
Arger than in kiucaidi the occiput less ].Tojecting; ])roiK)seis vellmv; 
;.;!j'i IFick, noniial. Mesonotum shining black; the surface hairs 
maiienms. and rather long; three distinct jgiirs of d(»rso-('enli-aIs -pre-- 
i!:t. tile anterior pair reduced, and with a |)air of large setuhe ant<-ni>r 
’■> tlaan; the pair of bristles between the posterior pair of (lorsoa'^aitvab 
hnliael, atiout half as large as the dorso-ec'ntral pair; ]>leiira- glo^V'V 
elaek, yellowish below wing base; squama: yellnwish white, fringe 
; seutellutn and postnoUim glossy black. Abdemcn eoneelor.Jiis 
inurax; all segments with numerous surlace hairs; liv] K>])VL'iiim nj’ 
'.ynnal >ize, glossy black. Legs jhccons; knec^ yell<n\mli, femora 
■■ssrin mid tihia with posterior bristles dislincl. VVings clearer and 
‘ '‘rscearalively liroader than in kincaidi. Ilalteres yellow, knoh \vlnt<\ 
bengih, Iko mm. 

Type: Cat. No, ir):) 64 , U. S. X. Al. 

Locality: Las Vegas, Hot Springs, X(w Modco. ril. S. 
barber). One male. 

12, Agromyza kincaidi, new stx view 
Plate XXIX, Fig. 12. 

Fmircly black, cxce])t the lialtcres aiid qnan;a-, vlruli 
distinctly' shining, Frons shining lail ii"' g’o: y, ef’jUr 
'pa^ue, breadth of frons .slightly more tlian one-i'i.aii' <.) rine In ad 

■ 'Fa. shghtly divergent posteriorly, (wbllal iwi tie. oi' ij<ar imirr 
^ -c cin ot orbits, the upper one distinctly lower tljaii anterioj- oedin , 

-’iKTs elfjse together and decreasing in size a> ihi-y ;i(]vance towarrl 

• ana:, besidas the strong bristles there arc smaller hair> arranged m 

■ nearer :o eye margin on the entire length f)f orl.'it ; fp'ns in 

- -'A' jjnqecting in front; face concave, with a .dii.dit cvntnd loim:- 
. • nai keel, the upper mouth margin slightly ].)r(aruding; ehe<-k ■ 
. y posteriorly almost one-half as high as cyedieigln, an'e r- 

• ; iC'ss than one-half as high as posterior hcigle. : n-oiP 1; »aar;‘'n 
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wilh a double row of bristles, the upper of which arc - ", - i 
forward and slightly upward, and continue to lowest lew].' ' 
anteriorly, vibrissa stronger than other bristles, incur\'cd, • : 
lower than anLcrif)r l)ristles on ridge above; antenna rati- ” • ■■ 
second joint with short bristles in addition to the dorsal one, aa.i ,, 
on under side, third joint rounded except on dorsal surface i,; ; 
where it is truncate; arista ljut little swollen at base, thickly bir. • 
pubescent, and shorter than from its base to anterior ocellus; i r.s,.. 
brownish; ])alpi l.‘lack, of moderate size, normal in shape, nc'.i s. . 
tinctly bristled. Mesonotum with three pairs of dorsn-ccntral hr .. 
an<l one or tw(j long hairs anterior to the third pair; in ruldro-.:: ■ ' 
these the disk is ctjvcrcd with numerous short hairs. (The lar. r • - 
used for transfixing the two specimens have practicallv (k'>i rr . 
tliorax and make it very nearly impossihile to judge the nairav 
clKclotaxy, and it may be that in some cases the S]:)ecics has f<jnr n;-;- ' 
of tinax' pairs of dorso-contrals). Scutcllum four bristled, did, . 
sqnanKc whitisli, fringe ixile. Abdomen glossy black, all .-(ye.i'.- 
with numerous hairs, tlio.se on api'x of sixth segment brisilc-like. t.: . 
of ovi]Kjsitf)r glossy black, longer than fifth segment. Leg^ 

Idack, the mid tibia' with tlu' ])air of |)()sterior bristles present. W’:..- 
grayish, veins brown, costa carried indistinctly beyond third \ci:i. : v.; 
falling much short of fourth; inner cross vein at end of first vein, 
cross vein at slightly beyond center of wing, and at nearly twice its 
length from inner cross vein; second section of fourth vein sliurtr 
tlian first, and rather more than one-fourth as long as last section; k ; 
section of (iftli three-fifths as long as the preceding section, 

llalteres white. 

Long til, 3 mm. 

Type: Cat. No. 15565, C. 3. N. M. 

Locality: Juneau, Alaska, July 25, 1899, (Kincaid). 

The paratype which is in rather poor condition di^Ie^^ 
slightly from the type in neuration, having the outer scctio:’.^ 
of the veins comparatively longer than in the type. 

The species is named in honor of Prof. Trevor Kincaid, 
who collected it. 

This is the species recorded by Coquillett as neptis Loew, 
(Proc. Wash. Acad, Sci. Vol. 2, 1900, p. 463), occuring nt 
Alaska. It is very close to the species described by Schine: 
(Fauna Austriaca, Vol. 2, 1864, p. 303) as nigripes Meigen. 
He misidentified Meigen’ s species which has the costa to the 
fourth vein. Afterwards Rondani placed Schiner’s species m 
Domomyza and retained the specific name as nigripes Sclnne: 
(nec Meigen). This generic division has been repudiated by 
various writers, and as no other valid name has been given to 
this species it must be renamed. (See Addenda.) 



Agromyza and Cerodonlha, 


I'j 




13. Agromyza parvicella Coquilku. 

Plate XXVIir, Fig. 4; Plate XXX, Fig. 17. 

■ ; .1 ^romy^alparvicella Coquillett, Jour, N. Y. Eut. Siv.. \'m 1. X. I'mg . \s[]. 
i Black, i^lightly shining^; very I'roiis 

'v\‘ll()\vish in front, almost black at wru x, itcruys in-.:, um-ii* 
'Ha -half the widtli of the head; orldts distinoi, darlar ih.HU iVmih.iI 
, ^.ah orl.nl rather more than onc-half as \viti<‘ as inniiai iriiT. 
■- ; riolrs, four on each side from anierior aiiiiaa d lu .ir 

■' ' :• asii'gin of orbit; the ii])per two stronger ih.an ilu' low, i- :\\>», ]nr.[- 
' bro'les divergent; frons in pronii' sliglnlv proirei iiia. sa, v 
a ; <Mi)ravi\ inouth margin not projeeling, [aae :aib '-!)iirM i.i.irk. 
.o/;-.- wllowish, more than one-half as high as eye, and «>! ahnn s 
’•n adlh (m their entire Icmgth. marginal bihnles wrah. '-oi r' a- 
■ , not strong; antenna' Idaek, second ioini with the n n.il d"i :d 
; -S' 'vriieli is iiair-like, otherwise entirely bare, 'third jeiii! oib(|iiad- 
. ' f inuderatc length, falling short of inoiuli ni'irgin, g.eiilb .oundtd 
arista tliickcncd at liasc, very sliort, h.anJy oiu' .and eiu aliird 
v: i- Inngas antenna', thickly, but very shortly ]iubesn ni ; lad ino i.. 
i’e-.v at ajjcx, memlirancous; ]ial],)i l)laek, slightly inuieeiiiig beyond 
r, r nanith margin; occiput swollen from slightly bidow u]iper in.argin 
V, rtex. Mesonotum subshining, four jiairs of dorso-eentral brii-iles 
■“vm'U. tlie j.iair anterior to the suture, and llie anterior ],air behind 
> slightly smaller than the posterior jaairs; two irrc-gular rows nf 
■eJa- lietween the dorso-ccntrals ; ])Ieura' eoiu'olorens wiih di'-k of 
• ' ''Uim. but glossy on lower portion; scutellum with lour marginal 

'rat'--, 4lisk liare; squanae brownish, fringe long, brown. Abdomen 
' ''.eMiorous with thorax; first segment clongate<h ahoui iwiee as long as 
■"inil, remaining segments subequal; last al>dnmiiial segment glossy 
i i s k; all segments with scattered, rather long liairs, tliose on .a],ex of 
■■•di Segment longest. Legs long and slender, brown, troehantJ. rs, 
a-e< Ml femora and bases of tibia narrowly yellowish; no hri;-'1](‘s 
; v^'M in. on mid tibiax Wings brownish, costa rcaelimg onlv lo ,-nd of 
ni vein, second costal division two and one-half limes .L' long as 
‘ - V 'ubcostal vein indistinct, obsolete on a]deal fillli; outer ero - vrin 
cly beiore end of first vein, and at about its rnvn h'lig.th Ipmh itinn* 

' vein, second section of fourth vein oiic-lialf as long as tir i ; SL'clion 
' ■ cod'] vein between cross veins about onc-fiftli as long as l;i>l soft ion; 

‘a-'m vein indistinct, anal cell distinct, anal \'em :'[r,,rjg, reaching 
■ • ev.- to wing margin. Ilalteres yellow, 
h'-v.gth, 2 mm, 

lax'ality: St. Paul Island, Alaska, (Kincaid), 
rood-plant unknown. 

ixedesenbed from type specimen in U, S. Nationtd Museum 
■ ‘ ‘ion, J'his species is rather dihferent from most specie'; 
jr .li^roniyza and may be considered by some writers as be- 
"-'A? to some of the other families in the Acalypterate 
y - -idae, but I believe it may be most clearly associated witli 
••• renus. Like the next species it belongs to the segregate 
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of Agromyza with the costa to third vein only. This 
acter is not of such importance that it may be cond^i. r- 
as of i^cneric value, and I therefore am not using Rondri! T 
generic name Domomyza, as species which arc very disMn.d r 
are thrown together in Doinoniyza, and thus separaUfj {:•< • . 
forms to which they are more closely allied in Agromyzn. 

11. Agromyza nitida, new species. 

Plate XXVIII, iMg. 1; Plate XXX, Fig. 26. 

Iwnialo; Frons reddish yellow, distinctly longer than i-n, \ 
ocellar region black; vertex and orlhls ])oslcriorly blackened; 

])arts of frons shining, lower and central jtarts opaque; five : 

moderately strong orbiltil bristles ]trescnt, which arc of almost iiniib:; 
size and situated nearer to inner margin of orbits than to ey(s, 
slightly keeled, brown, in ]trofilc a little concave; antennv browT.vS 
yellow, very short, second joint almost bare, the dorsal bristle 
third joint longer than broad, twnce as long as second, regularly rourP. .i 
at ai)ex; arista brown, slightly thickened at base, almost bare, iKjt 
long as half the length of from its base to vertex; cheeks yellow. 
margin narrowly shining black, in outline lower maipn rounded, hc \': : 
posteriorly rather less than onc-third that of the vertically clongatr r;.- , 
anteriorly not so high; marginal bristles \cvy v'eak, wbrissa present t-v 
not strong; i^roboseis ytbowish bro\wi; palpi concolorous, small. :■■■ 
dilated, bare. Thorax rounded above; mesonotnm about onc-tbri 
longer than broad, glossy Itlack, covered on the disk with short 
hairs, t\scj pairs of rather widely ])laccd, post -sutural, dorso-cewy:' 
bristles iiresent, the pair of strong hairs between the posterior y " 
al)sent; humeri pale yellow, margins of mesonotum brownish; j-Km 
browiiish-]>lack. glossy, \ij)])er margin narrowly yellow along ycti.r : 
in front of wing liasc also yellowish; squamre ycilowish, the margin : : ; 
fringe brown; sculcllum rounded, concolorous with mcsonotiini, :■ nr 
marginal Inastlcs ])rcscnl. Abdomen glossy black-ljrown, y 
with an indication of a linear, yellow, ])osicrior margin; • 

glossy black, barely longcT than ]>rcccding segment; all abdn: v 
segments with scattered hairs, those on the aidcal segment in't t: ” ■ 
longer than tlie others. ^\mgs grayish; auxiliary vein 
indistinct; second costal division about two and one-third tiw'x 
long as first; outer cross \'cin situated directly below end of fir-i 
and at its own length from inner cross vein, portion of fourii; ' 

anterior to inner cross vein slightly more than twice as long ■; 

beyond it; third and fourth veins regiilarly divergent on t]ie_ w;'.'-. ■ 

the last section, latter much less distinct than the longntudinw - ^ 
anterior to it; penultimate section of fifth vein one-third as 
ultimate section; costa reaching slightly beyond end of tlmo ■ 
HaltcTCS with yellou' stalk and whiic knob. 

Length, 1.5 mm. 

Type: Cat. No. 15566, U. S. N. M. ^ 

Locality: Cabin John Bridge, Maryland, April 28. 
(Knab and Malloch). Food-plant unknown. 
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15. Agromyza immaculata C(X]uillou. 

Plate XXVI U, Fig. 3. 

Svii: imnmcula/a Cociuillctt, Jour. N. Y. Ent. Soc., X, PHL’. Isj. 

Female: Frons yellow, or reddish yellow, almost i)aral]el-<i.led. in 
- ,i,]ih distinctly, but not -greatly, more than om-ihird the lu-ad width; 
.M ;‘!lar region black; orbits whitish; entire t’nms uiiatjue; orlutal bristles 
only three pairs anterior to lower ocellus; the li)wer pair of 
v,:;ich are incurved; face and cheeks ]}ale. \’ello\v, the fonnur almost, 
• : r’.a ndieuhar and with indistinct keel, the laticT di-imetlv hie, her 
-a ri'^rlv than anteriorly, at middle less than onc'-thiril as liigli as eve 
marginal mouth bristles distinct, vibrissa not mneli loiv.^rr 
:':.m other bristles; antennm yellow, brownish on n])p(T and oiiirr sur- 
dorsal bristle on second joint distinct, l>ut no oilu-r noliecable 
i O'-le^ present; third joint of moderate size, more llian twice as long 
M-eond, regularly rounded at a])C\, disiinelly longer than brocui; 
.:;--ta lirown, with almost the l>asal third swollen. laiiceolaP-. in 

’'.gill as lung as from its base to vertex; proboscis and ]tal]>i x'dlow, 

■ latter with --d weak hairs at apex. Mr^r^onoUiin opaiiue gray, tlie 
; ice i'etween iho dorso-central bristles opaepu'. yellowidi. wilh tin* 
a; • itec'anee of jiollinosity ; four pairs of strong dorso (vnl rals prr>cnt. 
are in parallel rows, and lull little wenker anteriorly, two rttws 
iiieries between dori-o-cenlrals, wliicb are rt‘gnlar, e{]ually s]>ae('(l 
d< irso-ceiilrals and from eaeh other, and are not eontnmed beyond 
; .‘-Mle oi di.sk; Ix’sides the other normal iirii'tles riiere are only ‘A 1 
•c;::’! '•eiuke laterally beyond the dorso-eentrals; Irmneri ncIIow, with a 
' he ii. -]»oi. lateral margins of mesondtnm c'ellow; pleura’ yellow, a 
^ r^ciluilinul, elongate sjiol on middle Irom ]iroplear;i’ o\-(‘r inestjplrune, 
i; urge triangular spot hetwec'n fore and irnd ('oxat. a yiot abow- hind 
' '\:v. and a less distinct one below wing base; spiKima- bnawnidi. fringe 
'n-.vn; ^eutillum concoloroiis wth disk of nH'^onoUim, ihe yellow 
'■ ■nral >tripe more distinct and, narrowly, much oalnr wiih m<tre iljc 

• c yuaranee of ground than surface color, in sha])e rite antellimi i . r>ub- 
‘'■■■urailar, flattened on surface; four marginal bri-ile-, pre-ent; i-o-u.- 
y nim anteriorly yellow, posteriorly shining bkaek. Abdomen brown- 

• X vnth the posterior margins of basal four segrnenis narrowly, an<I 
y ^ x of sixth luoadly yellow, or the sixth entirely yellow ami the ffihers 
xr cully yellow at apices; oviy>ositor ghjssv lirown, shorter Ilian sixtli 
■‘ ■'^nent; all segments with numerous hair-hk(‘ bri’CLli-;. Legs yellow, 
■y irKod with brown on base of fore coxie, upper s'uriaee and base fd all 
■' 'Sira: tibiic and tarsi more or less brownisli tinged: mid tibia,: witliout 
y-- I'O^lcrior bristles. Wings grayish on anterior half; subnMal vr-in 
■'•'-'tinct; first costal division one-third as long a^ se<’t.md , ouOt cross 

distinctly beyond end of first vein, and at about twice it^ (jwn 
■ ■ -.'tn trom inner cross vein, first division of fourth vein shorter than 
■*td, first section of fifth vein about throe-fourths as long as last 
•''H; third and fourth veins subparallcl, only distinctly divergent 
‘ xireine apices. Haltercs pale yellow, 
bength, 2 mm. 
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'I'ypc; C at. Xo. 1)049. L’. S. M. 

'rypc Loc'ality: Mt. Washington. XX^w Hampshire, (Mr-. 
A. T. Slnsson). 

Ih-^iOes the t.\-prt]uT(“ are s])eciniens in collection from U:<: 
follo\\'jnyMo(‘ations: 4\vo si)i‘< imens, Santa Fe, Xxav McxirM. 
(May), ni. S. Ihirher), cjiie spc'ciinen St. Louis, Missouri. 
A]>ril 00, 1904 i\\\ W \Varner) ; and one spcc’imcn, Ka^^^ 
liritisli Coliinil.'ia, jul\- 17. 1904, (R. R. Currie). 

I'nod-plant unknown. 

44 H' tyjie sp('<'iini'ti lias tlie yellow thoracic markings ou 
disk and sriitolluin rather indistinct, hut in otlier rcspectr; 
is siinikar. It is a tna- .{‘^yoniyzd and lias very little in common 
with Odinin onuitu Zetler>tc'(It, which is represented in the 
U. S. X. M. colleetion hy one specimen from Dauphin county. 
Ronns\] Vania. 


HI. Apjromyza citreifrons, lu-w spec ies. 

Male and I'eiuaU': Ih'inis npapiie, Knion yellow, distinctly l<-;a.-i r 
than I'l'cad. eiu'dialf as wide as liead, ] larallehsided ; orhits more nr 1< s 
hlackoticd or hrowaied, e-i'eeiallv I'losttaaoiiy ; three pairs of lony, fhu*. 
orhila! hrisiles anterior to fiamt ocellus, the up])er distinctly in front of 
anterior o<'ellu---. antci'ior to lower Itiislle there is a weak hair, otlierwira* 
the orhitr; are haiaa oei ilar rcyioii and ))aek of head blaek ; antenna' "t 
ino<lrratt,‘ -i'/-.' (‘le.ar k^noii \’ellow; st'eond joint hare excejil lor 
\v(‘ak dorsal hiLtU'; ; lin'd joint ronniled, iihout three times as lonjj; as 
seeoiid; arista eoneolonns with anlennte un Ih.e swolU'n hase, ]>rown on 
remainder, almost hare, h.an'K' as l<.mo as fruTii its base to anterior 
oeellus; fate yellow, sliyhth' nsre.uine in I'l'ofile; cheeks concoloroiw. 
hiyher posteriorly than anU'riorly. at hiyhesl ])arl over one-diird th(‘ 
luM^lU of eye; eye sliyhtly loiira'r than hiyli; marginal memth hn>tles 
not nunu'roits ( 1 hut ratlu'f stnuty. the vibrissa hanlly differentiatnl: 
prohoseis ]»alpi (k'ar Kinon yellow, Mesonolum oj^aque. lirttwit- 
hlaek; lateral niaritins an<l humeri brownish yellow; four ]>airs of doro>- 
cetitral hri'Uks, arranyaal in parallel rows, anteriorly reduced in lenyuh; 
setiikc hetwec'it dorso-i'cntrals irregularly arranj^ed in 3-4 rows, (‘Xteml- 
iny to ])ostenet- maryin: pleiirte kanon yellow, a laryc brown or blacki-li 
triangular spot between the fore and mid coxae another smaller one 
over Itiuvl eox;e and ait imlisiinet loneitudinal mark sometimes present 
on nusi^pleurte on middk’: squaime brownish, frinj;c brown; scutellnnt 
Itrown. wath four marginal bristles; ])ostnotum black. Al^dtuiten 
shininy brown, or blackish, lateral margins yellow in female, oviposit'. r 
of female ylossy brown-hlaek. ;is loity as preceding sc.yment of abdomen; 
hypotyvyiiim of male brownish . oryans knob-like, of moderate size; all 
segments with numerous blaek h;hrs, which arc noticeably longer on 
lateral marjyins and a|4ccs of last tw’o scynnents. Leys ycllown tarsi 
lu'owtted; mid tibia without posterior bristles. Wings clear or slightly 
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hrowiicd; first costal division half as as second. Vk-ins 2 i its 
nlarly diver^Tnt on last seciions, otitor cross vein ai i)c\'oni.l rvid ..f fir ; 
vein, and at a little more than its own lenriih from innrr rm \k ni is- 
at its own length from it. second section of fourlli vein ili- [innly --li.iru r 
ilian first; last section of fifth vein alKUU twikx- as Inny as pi lai]: es.a* , 

Haltoros lemon yolltwv. 

Len^h:h, i-1,5 mm. 

Type: Cat. No. IdoOV, U. X. M. 

Type locality: Eureka, Califr^rnia. (11. S. IhirlsT'. Sovon 
Specimens. I have seen one s])ccinien in (h W. J-ihn:' on'-, 
collection from Princeton, Maitte. July 12. PMts. 

Food - ]^\ ant ti n Itn o wn . 

17. Agromyza pruinosa ( '( (iniliiO, 

Syn: prainosti CVKiuillL'i t, Jour, X. io.l. Smc., \''m. X, Purj. Ivr 

Male: Frons o])aqn(\ eenler stri)ie ro<]dish. nirreinp inln i.p'wn ihi 
margins and i)osu>nn]iy, (prints not disiite tly dilVcrcm i.iicfl. widi 

outer margin ot centcT striipe, hlachish; iMiSHtlli <>i [ion-, onr li.ilf :i . 
wade as head;Tivc orbital laastles invsciil, ihr lnwcr itnir . iiu-niwi d, 
the Upper one backwardly direcu‘d. no distinri nriiiial h.iir pn-sin:. 
wrtical row and ]>ostverlical ])air slronep hnmir n*'' ditirrcnl i:i(t d 
from center stn])e; face and elic'cks it'ildi^h yrllow. il'.i- fornur ('(/nravc 
in profile, ke<’l <lisliiu‘t, and brownish; c-ye Mrlnis. r.irricd dXrr 

checks, blackish, ehec'ks .and orbits at posterior .nigle oj' cy*- .in liigli .as 
eye, marginal Ijiistleson niontli o]X'ning 1 d ivi iiiiinliei', stron;;, npwanlly 
directed, vibrissa hardly stronger, tltough distim i; jirobo ei-. .and ]ja]pi 
reddish yellowa Mesonotnm grayisli black, oparjiua elongate, .abont 
ono-half longer than broad; fottr ])Lars of <iorsi>-ccnt rals ]>n‘o‘ii!., .a}>oni. 
throe irregular rows of seluhe between tho dorao f'entr.al-.; tlie ]);iir (.1 
bristles between |)oslerior ])air of dorsoo'enirak. di lind ; pliaira siili- 
shining, black-browai, jealer below wing Itase; srjii.atii.e of modrr.at.<’ si/a-. 
whitish, fringe browai, Alxlomcn subshiihng, la-ownidi; hypopyginm 
yellowish brown; of moderate size, all s('gmenls strongly liaiivd Leg;-, 
strong; reddish yellow, bases of temora, apices oi ii]ji:e broafily. arid 
entire tarsi brown; fore femora with distinct , rather long ccntr.al 
1;»ristlcs; mid tibia without any distinct posterior briuh'S, Wing,-, 
dightly grayish; first co.slal division at least oncdial) a^ IfJipg .as vanaid, 
subcostal vein rather indistinct, com])lcte; inner cro- \ain at very 
slightly before end of first vein, outer cnass vein -liglitly <;ntward bent 
at middle, .at almost its owm length from inne r, and at ^'cr\■ lit tlr beyond 
wing middle; veins 2-3-4: distinctly divergent on the outer section; 
second and third sections of fourth vein together liall a.s long as. la -t 
section; last two sections of fifth vein siibequah Ilalu-re-^ wliitish yellow. 

Length, 2.5 mm, 

Redescribed from type (Cat. No. 0059, U. S. N, M.). 
Locality: Colorado, (H. K. Morrison;. 

Food-plant unknown. 
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IS. Agromyza indecisa, new species. 

I'cniale: Frons elonKale, fully one and one-third times as long a- 
hroad, two-fifths ns wide as head; orbits barely darker than central 
strijje; four cfjunlly strong orbital bristles anterior to front ocellus, the 
ni>jKT only slightly lower than anteiior ocellus; besides these strong 
bristles thVn^ are sevt-ral weak hairs situated nearer to eye margin 
opjtosite s])aees between the bristles; antenrue reddish yellow, shajicd 
n.n<l bristlc'd as in citreifrons, arista entirely brown-black, distinctly 
swi^llen at base, almost bare, not reaching to anterior ocellus; face 
pale yellow, not produced at Tnouth margin, slightly keeled; cheeks 
di>tinetlv higher posteriori)' than anteriorly, at highest part onc-lhird 
;e high as ev<-; bristh's imich as in citreifrons; eye as high as long; jiro- 
])oo is ami j»alpi vellow. Mesonolum black, subshining, disk shglitl)' 
gray polliiKise; lateral margins and humeri pale yellow; f(;ur pairs of 
<l<)r:.o-(-(‘ntral bristUs ijtX'Sinl; anterior to the oiK^ in front of suture 
tlu re i '. a Miiall ]»ristle which mas' 1 h‘ abnonnal; other bristling as in 
(ih'fifrofi'.; p1i.-ni'a‘ lM'owTid)l:i<“k, shilling; sutures yellow, squama; 
brown; -<utellimi coneolorous with disk of mesonotum, four bristlerl; 

] K !:■ t riotmn ediining blai'k. Abdomim subojiaque, broum -black; seg- 
metu s nanvjwh' I'ordi'red ])(t-u.riorlv with vellow; ovipositor witll base 
a> long a> sixlli segment ; bristles as m citrcifrotis'. Legs yelbavisli 
brown; tor(‘ n »,\a\ with \eniral surfac'cs and a] )ices of femora yellow;p>os- 
terior mid tii»i;d bristles ablaut. Wings grayish; second costal di\'is!on 
short of twice as Imig as first ; sulxscistal \'ein rather distinct; oiitcT cros< 
\r\n b<')-ond end of first vein, and at about its own length from inner 
cross vi'in; tirg s^-rtion (g' fourth vein longer than second; last section 
of fiftli twice .as king as- ]>emiItimaU' section. Halteres yellow. 

Length, l.rimm. 

'PyP'^'- C[\[. Xo. lodbS, Lh S. X. M. 

Localil)'; Las W'gas. Xcw Mexico, June, 1901, 11,090 
feet IcviL i'W L). A. Cockeridlb 
Food-plant unknown. 

19. Agromyza varifrons Coquillctt. 

Syn; . I vr^ vtirifron< ( Vic'inlU'tT . J^nr. X. Y. Ent. Soc., Vol, X, 1002, p. IsO. 

Ik-male; I'rons ]>arallel-sided. subopaque, center stripe and orbits 
cksir rcildislt )'elluw on knver half, blackened on upper half; orbits 
{liffereiitiatoil from center stripe, very narrow, each about one-filth as 
wide a. center stripe; four orbital Itristles present, which arc slightly 
re<iiKaal in strength from upper to lower bristle; no hairs on orbits 
be:^iiles tlie liristles; antcnniu yellow, darkened on third joint at insertion 
of arista ; soei)nd joint with dorsal bristle and weak apical hairs; third joint 
roimdi’d in front, of moderate size, not long'T than broad, covered with 
thick, but very short, white pilosiiy; arista brown, short, about one and 
one-third times as long as antenna, and as long as from its base to between 
upper two orl)i tal bristles ; pubescence very short but close ; face and checks 
yellow, paler than frons, the latter gradually becoming higher towards 
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posterior margin, at posterior margin loss than one-thinl ilio cyr lu-ighi 
bristles on margin rather weak, vibrissa well <UiToremiateil:’proh,rMis 
and palpi yellow. Mesonotum glossy blaek. humeri brownish; two 
pairs of dorso-central bristles present; disk with numennis short seiula', 
pleurre glossy black, brownish below \ring base, squama' gra\ isli. tn;ir- 
giu and fringe broivn; scutellum and postnoium eoneolorous’witli tiisk 
of mesonotum. Abdomen glossy l)laek; bas(‘ of mipositor distinetlv 
longer than preceding abdominal segment; posterior marginal hristlJs 
<111 last abdominal segment strong. Legs la'owm apuvs of fnnora 
and bases of tibiie paler, vellpwish, mid tibia without distinotlv 
(lifferentiated i)ostcrior bristles. Wings elear. broad; \'w<\ m-nSl 
divisitMi almost one-half as long as second; inner i ross \ein iu-'s’Diid 
end of first \-eiii, outer cross vein at bolow middle of wine, lakiiie its 
u])]ier eml aslielow mitldle of cosia.andat less i han its own hiiglli from 
inner cross vein; see<>n<i si'ction of fourth Voin loss ihan one liah a-- 
long as first, first and sec'ond soctinns of tliis coin l< igm lior lialf .a rimie 
as last section; veins 2 o-A divorgent, fonrih coin a! brlow ap.'V of 
wing; last Uvo sections ot lilili \-om sul)i'(jiial. 1 lahoO'S ] lalo \'i-llow. 

Length, 2 mm. 

Rcdescribed from type. iCat. Xo. bb.aS, L. S. X. M.). 

Locality: Waslrington, District of ('oluriil)i:i, (eoIh'cti«m 
Cb.K|uillett). A male in CL W. Johnsoifs colU'ction fn>in 
Pottstown, Pennsylvania, differs from the tvp<‘ in having ilir 
frons and anlennm ])aler lemon yellow, the arista sligbtlv 
longer, and the cheeks distinctly over onc-ibird llu* hc'ighl of 
eye. In other respects similar to Ihc' female. 

Food- plant unknown. 

20. Agromyza platyptera '(diomsun. 

,Syn: A i'romyza platyptera ^n, ]bi;^rni‘ Ri i s.")! - 1 ji. finv, 

A^romyTM corvntiia Anwr. S< [e.. Iti'll;.;.. (‘rii'. s, ],. |iiJ. 

Aigromyzd incunda v, <1. \Vu!])., I'ii'Pilir. v. XS-l. X, UK. 

Osabifv mah'tv. Hurgess A^aic. 10 pi. l.sTti, j,. 

A grernyza taleralis WillisOin, I'rans. lAa. Li.iii]. isOii, p. fg.s. 

Male and Female; Frons o]>aque. lemon n'cHov, -, oiLiis '•omi iimos. 
posteriorly blackened four pairs of orbital bri>ilcs anli-rior to front 
ocellus: frons generally over one and one half limes as long as l)roa<l, 
and one-third of the head witli; ocellar region and b.aek of hcarl Ijl'wk; 
lace slightly concave in jirofile, yellow, slightly keel( <l in center; clv.-rks 
yellow, rather short, higher posteriorly than aiilenorh'. at ih.elnot ])art 
"hort of one-third the height of eye; eye higher than long; bristles r>ri 
niouth margin moderately strong, numerou.'^, iqqxT ones u] burned, 
vibrissa stronger than other briistles; j^roboscis \-ellr>w; j)a.l])i black, 
normal in shape; antcmuc black; dorsal In'isile on secimd ynni weak, 
third joint short, regularly rounded, higher than long, arista bnjwn- 
hlack, sivollcn at base, very shortly pubescent; not as long as from its 
Xise to vertex. Mesonotum shining black; Literal margins, including 
humeri, broadly pale yellow; two pairs of df^rso-ecmirals jjresent, some- 
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limes n weaker anlerim- ]jair visiklc* also; surface of disk with numero-,; 
irre.i^ularly arranged s^.-tuke; ijleunx: ylossy l)lack, with ujjpcr mar;’-, 
rather hmadly atid sutures narrowly yellow; scutellum and postnoiii:;; 
conet ilf irous witii disk i»r rnesnuotum, the fonner with four ]>ristl( . 
Alalenien sliiinny, l>r(jwni',h-]jlack, seymenis sometimes narrov.';-; 
yelkiW on ])o.aeHer uiaryins; last segment (‘lonyate; all seyanents wid. 
hlaek hairs, fa ys Maek. only in immature* s])e(*imens paler ' u 

knee:; tiiid lihia' wiili ilie ijosteHor kristles indistiiK't. Winys cle:u‘; 
(ina eoUal di'si-.ion oue-lialf a-; Inuy as se‘e(nid; suheoslal vein indistiia ; 
at apex; oUL<-r ertt . vein ai very sliylitly Ix-yond ('ud of first win. aisi 
at, eu- nearly at, it.. (»wu lenyih from innc'r l'I'oss vein, second section .s' 
fourtli \ein ahout a^^ lone a-. Iirs; vein or slvirl of it; \-eins '2 A di\'( 
yen! , la: t seeiion of I'ifth \ ein ahtnit twiee asknuyas penultimate stdk t; 
Il.aliere:-; y(‘l!(ra. ktioh paler. 

la'iiylli, 2 M iiitii. 

Oriyinalli' (k'sm'ike'd from Crdifornia. Loew’s S|)ccimciis 
(coronata) wen* from C'uba and Pennsylvania. Van der 
Wtdj) obtained his speeitnens ijiicunda) from Wisconsin. 
Buryess describc<l his s])eciinens (mak'ce) reared from Maha 
Xotuudijolia from District of Coluntltia; while Williston’s 
specimens, {lateral is), came from St. Vincent, West Indies. 

I have before me* s])ecimens from the following localities: 
AlyoiKpiim Illinois, (eolleclion Coqnillet); Tempe, Arizona. 
(V. L. Vdlderinutli), Webster’s No. 72SG; Wlnte Mountains, New 
Hampshire, (Morrison ?); Los Anyelcs, California ; (Coquillctt) ; 
District of Columbia, from Solidngo, (no collector’s name) ; Cabin 
John, Mar\dand, (Knal» and IMalloch); San Pvafael, Vera Cruz. 
(C. H. T. Townsend); Baracoa, Culta, (Busck); Mayaguez, 
Porto Rico, l Busck); and 3 specimens without locality, one 
from aster, one from , sunflowers and one from verbena. 

One of the two s]xxdmehs from Cabin John, Maryland 
(April 2S, 1012) is much larger than the average, nearly 4 mm. 
and has tlie orbital bristles flve in number, as well as the 
anterior hairs in line with the dorso-centrals much stronger 
than normal, .so that there may be said to be four pairs of dorso- 
centrals, I consider, however, that it is merely an abnormal 
specimen and not a distinct species, because in almost every 
other respect it agrees with the typical specimens. 

I have arrived at the decision as to the synonymy of this 
species from a careful pcrsual of the various descriptions, and 
consider that it is correct. 

I have examined si)ecimcns from C. W. Johnson’s col- 
lection from the following localities: Wollaston, Woods Holl, 
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]>dham, Auburndalc, Fall River and Cliosun, Mas>;u’h;!M-’ ts; 
Durham,' New Hampshire, Winnipauk. Counartiem ; Kin-ston' 
Rhode Island, and Riverton, New Jersey, whieli aeriT u,-]] 
with the description j^iven. Throe s])oeiinons •'nari 
collection taken in the lollowini; localities; ('hrsUa* and \\]\\ k - 
Hills, Massachusetts, and Delaware WaUn (hi]), i ham: yl varna 
(Mrs. A. T. vSlosson), differ in size. 3 nun., and in lao. ine .m 
anteriorly bidentate, yellow s])ol. poi^Unaoi-lv nn eaeli , idr oi' 
diisk, the pale color extending; on to s('nle]hini at bao- «iii 
side. I consider tlnit this is ineiaD' a (‘ulor varirlxa dnr im.-- 
diily to a difference in lood-jilanl, or some oilier i-auve wliieli 
could only be determined b)’ rearing tlie speeics. 

Jl. Agromyza coquiUetti, new eir . 

XXX, ia;<, es. 

Male and Female: I'roiis lenmn yellow, •.ail >: diinine. enm r n-iae 
hlaekened, inost (lislinellv an anieriiir !n:n';.;in whore i; inct i - du- 
hmule, wliic'h is excx'plionalh' el'>nr:aud, liie Ihn k eijlor ai iiri;.llv 
di-^apixairs on ])()SU-nor jjarl of ri'nU’r siriiie; ot-tHar i‘i;.;!ot! Maili; 
orints hlaek on iiostenor ancle*, canh orhii hah a:- widr a-, et n'a r :.ln])e 
at antenor ocellus, gradually hroadt-sied Oi ann rior marein of L rniri- 
slri])e when* eacli orhii is almo.st ot e<|ual ‘Aidiii wiiii ecint r . irij'a; 
lour orbital hrislles jireseril. siluatc'd on ir,i(]dK' of (obii. lan-r.illy 
l>C'\a:nd these there is a row ol d 7 short ;a‘tu]a-. wiarli (Io<- , imi t xi. nd 
m up])CT orbital bristle; antenna* of inoderair si/i , hla< la :-< i ond joint 
hrownisli; ihird joitlt twice as lone ns. a-eond, u]i]irr marein llailniid 
a little and ajx'x rather adite, not ixyularly rt-nnd> d; ai'i- la hrowip 
thiekene<l at base for aliout one-fourth the IcTiptli ol am la. ncarl;.’ liao*, 
and as lone as from its base to anterir;r oeelhi -; f.irr alnio.i j.er] '< nd)<-- 
ular, slightly produced at mouth margin, slielid\' krdrd. yel]o\*.'; thn-ks 
yellow, ])Or;tcriorly aliniist otie-llhnl the leiiyih of eye. ;inLenovl\’ mueh 
less; marginal liri.'^tles of ]UO(kT[iLe size*, vihiT'a strong; ] ii'oho-oi,, yi-l- 
low; pal])i black. Mt'sonotum sulislhning. hlark, wiih gixen.h i-e.]- 
linctsily; three ixurs of distiiu'l dorso-cenlral Inhajc ihc .eiula' anirvior 
to them stronger than the other discal hairs; laiaral niargim and Imnx-n 
i.>aic ycUcw; the ]tair of bristles Ix'tweeii ])oslerior dersf)'i'< 'ni ral.-. weak; 
tdcunc brown-hlaek, shining, ujiper margin and eeninil, \-{-ri]< a.l. ■ utnn* 
narrowly yellow; squama' and its fringe ])ale yellow ; sc.uoUuiii and ])0, 1- 
nouim V>lack, shining; alxlornen hrown-l ilaek, winning; all emeni - 
narrowly margined with yellow ])oslenorly; h\'j»o])ygimn oi inak- e'd- 
lowish-hrown ; ovipr^sitor of female glossy ih'u k, ihe- h.'iH- a- knig as 
la.st abdominal segment. begs glossy hlar-k. knees dii-imetly i.ale 
yellow; j)0stcrior bristles ab.sent from mirl tihi<a; ^•emral bri.ak-, lore 
femur rather long. Wings elear, basal ])an of x’ -iu:- k-mon yelkav; 
wibcostal vein indistinct: outer cross vein a ]itl]<' before wing nnddle 
and well beyond end of first vein; second section ot iourlli 'rein longer 
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Ilian first and twice as lon^ as outer cross vein; third and fourth 
almost panillel from outer cross vein, only divergent at extreme ai»i(c : ; 
last section of fifth vein about one-fourth longer than penultimate Mic- 
tion. Hal teres yellow. 

f>ength, 2 mm. 

Type: Female. Cat. No. 15569, U. S. N. M. 

Type locality: Fort Collins, Colorado, Webster’s No, 
(>610, (C. N. Ainslic), bred from oats 

Paratypes: Tower City, North Dakota, Webster’s 
6017, (C. 1. Reeves), swept amongst grass; Fort Collins, 
('olorailo, Webster's No. ()64(), reared from Ilordeum jnhaliim. 
fidy, 1910, (C. N, Ainslic); Huckton, Kansas, Webster’s No, 
r).').").!); reared from volunteer wheat, June 11, 1009, (C. N. 
Ainslie); Hawkins, Summit County, Ohio (?), August 16. 
1902 (nocnlhalohs name ) ; Massachusetts (collection Coquillctl i. 

I have also exaniiiicd specimens from C. W. Johnson’s col- 
lection from the following localities: Fern Rock, Pennsyl- 
vania: Norwich, WTinonl, Nantucket, Massachusetts and 
1 lanox'er, Nmx' Hanijishina 

'Phis s]H-cies is named in ho!K>r of the late D. W. Coquiller., 
whose work has draie much to facilitate an understanding oi 
the Norili American DijUera. 

2'J. Agromyza longipennis Loew. 

S'.ii; .1 VTff lini-tfu n'us Ijk'W, Dipt. Ahut. Si-pt. Cc'iil. S. Isil'.i. 

S[H rir< aO. 

Ih'iiialc: brons ]>ak* lemon yellow, incision ah'ove limtile slightly 
darkeiu'd: orhils !)laekencd ]noU‘rioiiy; ocellar region black; bretidlh 
fnms e([nal lo ovnr < »iK‘-lliird the width of head, in outline the sides an 
ahno.Nt imrallel or a liule dix'ergeiU anteriorly: lour ])airs of long orlatal 
hrislles presi'iu. in addilion to the V>ristlos there is an irregular row (»i 
weak hairs nearer to eye margins, which begins a I Itase of anteniur and 
extends to opp(.»site the anterior oeellus; anlenme hrownisli yellmw 
tlarker dorsally. of moderate size; second joint with weak hairs or 
apical m.irgiu. and the u.sual dorsal bristle of moderate length; thir^l 
joint rounded, (“overed with thick, but short, ])ilosity; arista brownish, 
swollen at l>ase. very thickly pul'cscent, the pubescence as long as 
ba>a! diameter of arista, arista as long as from its base to posterior 
ocelli; face and cdiceks clear lemon yellow, the former slightly' concave, 
and with slight keel; cheeks al>out twice as high at posterior as al 
anterior margin, at highest part slightly' less than one-third the eye 
height; eye <iistinetly higher than long, marginal mouth bristles weak 
imt numerous, vibrissa .strong, Mesonotum subshining, black; four 
jxiirs of almost equally strong dorso-ccntral bristles present; between 
which are 4-.") rather irregular rows of sctulcc, no distinctly differentiated 
bristles lx“tweon posterior dorso-centrals; lateral margins of mesonotum 
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Monetmics brownish, i)lciinu ln' 0 \vn-b]:u'k, siil isliinin-j.; u;our r.i.iv -n 
rrntral vortical sxiturc, and boW base uf win- naTi-iiwbv- \-ri!, ,\v ' 
wllinn ooncoloroiis with inesoiKU\mr four bn<ilri]; nov ,;,,i 
Mark, shining. Abdomen shining liro\vriis1\ or blarki-li; u\n--a-wr 
...lossy ])lack, i)asc slightly longer llian last abdt nniuil si vaiu-n;. r. 
wiili nuincrons siiort hairs. Legs brownish; fm-i' coxa', aosv .,11 
femora broadly, and liases of tibite yellow; the b;e:;u i\v,> .r; a.s;' . r 

are generalK' almost i)ku'k; ixislerira* bristles absent fmtn na^l iii.;e 
Wings elongate, clear nr slightly grayish; kirst costal divi'-ion o.*y.! 
as lung as second; inner cross vein a.^t jnsi below laid of lirsi s-.-ii) r,r y , ;->■ 
-li.gluh' beyond it; outer eross \a‘in distinelbr shorter than 
fourth vein anterior t<'> it, first and strond seetii>ns of fouriji x-ciu mm • 
ei-inal; last two sections of fifth wan subcaiual. Ilalteno |,a!e vellov, . 

Length, 2.. a to 3 mm. 

Originally descril)ed from Dislricd of Ch>lunibia lOsteti 
Sackcii). 

Represented in collection by two specimens from Mount 
Washington and Franconia, New Hanyishire, (Mrs. A. '\\ 
Slosson, collection Coquillett); and two from Algominim 111., 
(collection Coquillett). Three of the s])ecimens were stand- 
ing as A. xanthocephaia Zetterstedt. in collection. 1dijs iden- 
tification may have been given ont by Cof[uilIcit, tlioiigli i 
cannot find any ])uV.dishe(l record of the name. Z(-t t (Tsledt 's 
.qtecics differs from Loew’s in havittg the legs entirely bkuk. 
Lohoipcuuis comes very close capilala ZctttTsIcdl as under- 
stood in Britain, but I have no specimens ff)r comjtarison, ami 
as Kertesz gives capitata as a synoinun , \\l;ich I 

have from Holland, and find distinct, I eonsiiler b a.'l\-isaLlc 
to continue the use of Loew’s name, mea.ntime. 

F o( )d - jd a n l ti n k no wii . 

23, Agromyza coloradensis. m w -pn i< s 

Male and Female; I'rons u]Ki(au‘. t;ehreun- yrliow. ai.imi ui.t -d.iid 
t'liger than IjivxhL sides almost jiarallel; orbii - ai innnlc nut e , 

wide as center slri])e at same pari; five pair- r^i urbiOil i.ri il« -. pn i la.. 
the one nearest antenna’ weakest ; tlic'se brntic' occui >'.■ natidt' 'if uii.ii 
'lUd laterally Ix-vond them is an irregular ru',- uf 'nair . v. bah 

'•xnaids from base of antcama.- to fftli orbital bri-iic; -iik :. uf mbii • stid 
I'uck of head blackened; ocvllar region .diinin.e black: anonri.'i' iilak; 
s-asal joint and aixsx of .second on inner surface yeliuw; . rcuiid iuim ’.vi; li 
''jumerous short hairs on dorsal ami ventral Mirfaec-, i.iii,- (iur. ei bn be 
distinct; third joint of moderate si'^e, sligdnh' lurigcr ili.aii liigli. n ;.'n]ariy 
rounded on the up];cr margin or ape.x obinsdy an.elcr]; .aid-ia Mail:, 
di.ghtly thickened at iiase, the ]'-ubescenec‘ tliir k bnt \'er\- dicin . an ia 
m length reaching to front ocellus; face and elieik^ ]):ilf \-elkAV, bar 
a.)rmcr concave and very slightly keeled in eent(‘r; ehcck- iiigla-r i.iu - 
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tcriorly than anteriorly, at highest part about one- third as high as eve, 
marginal bristles distinct, 0-7, the anterior pair higher than vibrissa; 
vibrissa strong ; proboscis yellow ; palpi black, distinctly bristled. Mes< >- 
no turn subopaque, gray-black, about one-third longer than broad; 
lateral margins with indications of brownish color, but not yellow; four 
pairs of long dorso-ccntral bristles present, which are in parallel rows, 
the anterior pair distinctly in front of suture; four irregular rows of 
sclulre between the dcjrso-centrals, which are carried to between pos- 
terior pair; no distinctly differentiated bristles between posterior dorso- 
centrals; ]deunc marked as in longipennis; squama? yellow, fringe 
brownish; poslnotum and scutellum concolorous with disk of mesonu- 
tum. Abdomen eloiigate, shining black, with grayish pollinosity, only 
th(? last s(‘gment with distinct, very narrow, yellow posterior margins; 
ovipositor glossy black, base as long as last abdominal segment, seg- 
ments with niuiKTous short hairs; hypopygium of male rounded, with 
two llap-like j)r()truding, downward directed, apical organs. Legs 
black, shining, knees disiinetby, but narrowly, pale yellow; mid tibia? 
without ]>osterior bristles. Wings gra^nsh, rather elongate, venation 
almost as in longipennis. llaltcrcs yellow. 

lA'iigth, 3.5 to 4 nnn. 

Type: (Male); Cat. No. 15570, U. S. N. M. 

Locality: Florissant, Colorado, (7,000 feet level) June 
21, 1907, (S. A. Rohwer). Five specimens, two males and 
three females. Taken amongst grass. There is a female 
from Colorado in C. W. Johnson's collection and a male in 
same collection from Eastport Maine. 

Food-plant unknown. 

24. Agromyza marginata Loew. 

Syn: Agromyza marginata Loew, Dipt. Amer. Sept. Indig. Cent. 8, 18fi9, 
species 91. 

Male and Female: Frons pale lemon yellow, shining, center 
stripe opaque black, deepest in color at anterior margin above limule; 
ocellar triangle distinct, Idack, margins narrowly yellow; orbits of 
nearly equal breadth on their entire length, darkened anteriorly, four 
orbital bristles anterior to front ocellus, these are on middle of orbits, 
there are no additional hairs present on any of the specimens before 
mo; antenna? bromi, of rather less than normal size, dorsal bristles on 
second j<.)int of moderate size; third joint rounded, barely longer than 
broad; arista browm, slightly swollen and tapering at base, almost 
bare, reaching from its base to anterior ocellus in female, slightly 
shorter in male; frice brovm, concave in profile, the lower margin, at 
mouth, projecting slightly, center keeb indistinct; cheeks yellowish 
browm, short, gradually deepening from front to back, where they 
are less than one -fourth the height of the eye; marginal bristles dis- 
tinct, vibrissa strong; eye distinctly higher than long. Mesonotum 
slightly longer than broad, glossy black brown; three pairs of dorso- 
centrais present, the anterior pair weak, disk wfith numerous distinct 
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sctute; lateral marjjins and hiuneri bro^^Tl; plounc glossy liruwii-Mark; 
upper margin and central, vertical, suture nan'owly, anil a pairh 
below vdng base yellow; scutcllum distinctly broader than long, oim- 
colorous with disk of mesonotum; postnoUim cononlonnis wiih pUiira", 
squamae yellow, margin and fringe brown. Al)doineu glossN' Ijrown. 
or black-browTi, posterior margin of last segment sometimes narrowly 
vellowdsh; last abdominal segment almost as long as the ilnee pre- 
ceding segments, ovipositor elongate, glossy l>laek; male hy]>o]>yginm 
knob-like, of moderate size, about one-fourtli as long as preceding 
abdominal segment; surface hairs most numerous on the sides nf sci'ojul 
scmient, and longest on apical 'segments. Legs yellow; basal hall 
of each femur brown-black, apices of tibi:e and all tarsi more or less 
lirowned; posterior mid tibial ]>ristles absent. Wings grayisln lirsl 
costal division one-third as long as second, sul)eostal vein iiuhsiinei. 
but complete, inner cross vein at just bt'low (muI of iirst vein, outer 
cross vein at distinctly more than its own length from inni'i* and at 
wing middle; first and second sections of fourth vein suln'iiual; ]Knu- 
timate section of fifth vein slightly shorter than ultimate; outer half 
of last sections of veins 3-4 almost parallel. Haltta'cs clear yellow. 

Length, 1.5 mm. 

Originally described from District of Columbia (Osten 
Sacken). 

Represented in collection by three spccimcms, two females 
and one male, from Beverly, Massachusetts (Burgess), These 
specimens bear the dates May 28, 1868; August 28, 1869; and 
May 24, 1874, respectively. 

Food-plant unknown. 

25. Agromyza canadensis, new species. 

Plate XXX, Fig. 19. 

Female: Frons opaque, brown, sides sub])aralle] , in brtaidth one- 
third the width of head and distinctly longer than broad, orbits slightly 
differentiated, subshining; orbital bristles five in number, siitiated near 
to inner margin of orbits, decreasing in size from back to front; no hairs 
on orbits in addition to bristles; ocellar region sliining, the anterior 
ocellus separated more widely from posterior f)cclli than posterior 
ocelli from each other; antennae yellowish -red, third joint brown, 
second joint with strong dorsal bristle, and \ve:ikcr a])ical hairs; third 
joint rather elongate, one-third longer than broad, rounded at tiji, 
arista browm, yellow, and with an elongate swelling at base, pul)cscencc 
very weak, distinctly shorter than basal diameter of arista, length cjf 
arista as long as from its base to between u].>pcr two orbital bristles; 
face in profile perpendicular, yellow, with whitish dusting and distinct 
keel, a blackish line on each side of keel, cheeks linear, only slightly 
higher at posterior margin than anteriorly, brown, paler on margins; 
marginal bristles upturned, of moderate strength; vibrissa strong; 
the weak bristles are continued upward beyond the level of vibrissa; 
proboscis yellow; palpi brown, slightly spatulate, with distinct fjristlcs. 
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Mesonotiun shining, bro\\Ti-blackon disk, with gray dusting, humeri and 
lateral margins reddish yellow; five pairs of dorso-central bristle:, 
present, the anterior three pairs reduced in size, only the front pair 
anterior to suture; the pair of bristles between the ]X>sterior dorsu- 
ccntrals very strong; disk with numerous setulose hairs; pleurae brown, 
shining, sutures and below wing base yellowish; squamae w^hitish yv]- 
low^ fringe eoncolorous; scutcllum and postnotuni concolorous with 
disk of mesoiKjtum, Abdomen reddish ycllowq last segment nf,)t 
elongated; l>ase of ovipositor glossy black, slightly longer than preceding 
abdominal sc^gment; all segments wnth numerous black bristledike 
hairs. Legs yellow, stout; posterior side of mid tibia with tw'O bristles. 
Wings slightly grayish; costa thickened at end of first vein, first costal 
division (to near side of first vein) less than one-half as long as n{‘xt 
division (frtnn end of swx:>llcn junction of first vein with costa); upi)er 
end of out(‘r cross vein below a point in costa beyond middle of wing; 
veins 2 H distinctly, 3 4 hardly divergent; section of fourth vein beyonfl 
inner er(.>ss \x‘in one and one-half times as long as outer cross vein, 
and distinctly longer than ])receding section of fourth; inner cross vein 
below junction of first vein with costa; last section of fifth vein three- 
fifths as Icjng as i)enultimatc section; basal part of wnng veins clear 
yellow. Ilalteres yellow, knob whitish. 

Length 3 mm. 

Type: Cat. No. 15571, U. S. N. M. 
lx)cality: Cottage Beaulieu, Ottawa, Canada, August 14, 
100(1, (Germain Beaulieu), one female. 

Food- plant unknown. 

211. Agromyza laterella Zetterstedt. 

SytK At^romyzii Interella Ins. Lappon, 1<S38, p. 788, species 7. 

.1 1; grossicornis Zetterstedt; Dipt. Scand. Vol XIV, 1860, p. 64.’)<>. 

Agromyza mu^nicornis Loevv, ]4ipt. Amer. Sept. Indig., Cent. 8, 1869, 
.spfcies 8<). 

.Male and Female: Frons about one-half as broad as head, center 
stri])o opatpiG, brownish or blackish, with slight w^hitish dusting, orbits 
shining, four or five orbital bristles anterior to front ocellus, beyond 
these, laterally, is an irregular row' of hairs; frontal lumilc w'hitish 
dusted, very distinct; ocellar region shining l>lack; antenna:? black; 
in male large, third joint ^xtv \'ariable both in size and shape, cither 
siihquadrate. elongated and truncate at apex, or enlarged and rounded 
at apex, \ery thickly covered w'ith distinct, pale pilosity; in female 
the third antennal joint is much smaller and rounded; arista black, 
inserted near base of third joint, thickened on basal third, pubescence 
very short and indistinct, length of arista equal to from its base to second 
uppcmiost orbital bristle; head of male slightly produced in front, 
the frons slightly buccate; face concave; cheeks short, distinctly higher 
lX)steriorly than anteriorly, but at highest part not one -fourth as high 
as eye, marginal bristles distinct; vibrissa well differentiated; proboscis 
yellowq palpi black, normal ; occiput unprojecting on upper half. Meso- 
notum black, slightly shining, indistinctly gray dusted, lateral margins 
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brownish yellow; four pairs of dorso-centrals i)resent; disoal sotuhe 
rather strong; the pair of bristles between the posterior pair uf dtn’so- 
centrals distinct, but not large; pleurae glossy black, narrowly lemon 
yellow along upper and medium vertical suture, and Ijn^adly Ix'low 
Aring base; squamte almost white, fringe concoktroiis; seutellnm an<l 
postnotum gray black. Abdomen glossy black, or blaek-lirown, 
|X)sterior margins of segments generally narrowly yellow, sonuaimos 
the base of aMomcn yellow laterally; hypopygium of male sniall; 
oripositor of female glossy black on basal pcniion. Lc'gs bku'k. in' 
black-brown, knees distinctly pale yellow; mid tibia without distinct 
bristles on posterior surface, except in one s|X‘cimcn. Wings clear, 
basal part of thick veins pale yellow; subcostal vein indistirnd, but 
complete; second costal division aloout 212 times as long as first; inner 
cross vein at just before end of first vein, and at about mi«ldle of discal 
cell; last cell section of fifth vein subcqual with ]X'iuiltimnU‘ sei'tion; 
veins 3-4 slightly divergent on their last sections. llaltcTcs yellow. 

Length 1.5-2. 5 mm. 

Localities of specimens examined: Algonquin, Illinois, 
(collection Coquillctt); Franconia, New Hampshire, (Mrs. 
A. T. Slosson); Biscayne Bay, Florida, (Mrs. A. T. Slosson); 
Rosslyn, Virginia, October, 1903, (E. S. G. Titus); Beverly, 
Massachusetts, June 1, 1808, (Burgess) ; another same collector 
and locality, June 2, 187G; Worcester, Mass., “Gall t>n Iris“ 
(no collector’s name); and South' Fork, British Columbia, 
(R. P. Currie). There are specimens in C. W. Johnson’s 
collection from Chester and Framingham, Massachusetts. 

This species has been recorded by Thomson,* as feeding 
galls on blue Iris, and. although there is no collcctor’.s name 
on the Worcester specimen mentioned alcove, it is very ]>rol)a- 
bly belongs to the lot reared by him, as CoquilleU identified 
specimens. 

This is a very variable species in color, and structure of 
the antennae, and one might be easily led into considering 
some of the forms as distinct species. I am, however, con- 
vinced from my acquaintance with the s]:)ecies in Britain, that 
there is but one species, though it probaldy I cods upon different 
food plants, as I have met with it in situations where it could 
not have fed upon Iris. 


♦Psyche, Vol. XIV, 1907,. p. 74. 
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27. Agromyza maculosa, new species. 

Male and Female: Shining black, frontal lunule silvery white 
pollinosc; legs with tibiie and tarsi sometimes brownish; halteres while 
with black spot. 

Frons very slightly more than one-third the head whdth; center 
stripe opaque; orliits glossy, differentiated from center stripe; five 
(and occasionally six), strong orbital bristles present; frontal lunule 
distinct, viewed from abox^e and l)ehind shining silvery white; anteniue 
with second joint brownish, dorsal 1 bristle distinct; third joint of moder- 
ate size, rounded at ai^ex, coxxTcd with very short, brownish pubesccncv; 
arista Ijrown, distinctly swollen and tapering at base, pubcsceneo 
short and clo5-;e; length of arista ecpial to from its base to l:)Otween upper 
two orbital bristles anteruw to ocelli; face shining in center, subopaque 
on sides, in profile concave; the central keel rounded, not sharp, checks 
rather short, twice as high ]30stcriorly as anteriorly, marginal bristles 
rather str()ng though short, slightly ui)curvcd and continued weakly 
beyond \abrissa; x'ibrissa strong, well difieren dated; proboscis brownish 
yellow; palj^i Idack, of nonnal size and shape. ^Mesonotum with four 
pairs of strong dorso-ccntrals which are slightly reduced in size from 
|)Osterior to anterior i)airs; five or six rather irregular rows of setulai be- 
tween the dorso-centrals. the pair of bristles between the posterior 
dorso-ccntrals slightly differentiated from the discal sctulac ; pleurae below 
wing base slightly ycllowash; squamae of rather large size, white, fringe 
concolorous. Abdomen rather broad, ovate; all segments \xdth short 
dorsal hairs, stronger on margins laterally and posteriorly, noticeably 
longer on posterior margins of last two segments; base of ovdpositor 
barely longer tlian preceding segment. Legs strong, front femur 
with distinct ventral bristles; mid tibia \xdth the posterior two bristles 
distinct. Wings with base slightly yellowish; first vein yelloudsh 
to end; subcostal vein weak; first costal division one-half as long as 
second; inner cross vein at below end of first vein; outer cros? vein at 
slightly beyond middle of wing, and at its own length, or slightly more, 
from inner cross vein; last section of fifth vein distinctly, but not 
greatly shorter than penultimate section; veins 2 and 3 distinctly, 
3 and 4 slightly divergent. Halteres white, outer surface of knob 
and most of stalk blackened. 

Length, Z-A mm. 

Type: Cat. No. 15G41, U. S. N. M. 

Type locality: Jamaica, New Yorki October, 1896. Bred 
from chrysanthemum leaves. Paratypes from Louisville, Ky., 
October 27, 1S08; 6 specimens bred from chrysanthemum 
leaves No. 4064; Lafayette, Ind., October 11, 1901, (H. B. 
Dorner), 5 specimens bred from leaves of aster; Jamaica, 
New York, 2 specimens from same lot as type; and one specimen 
without data from Georgia. One specimen in C. W. John- 
son’s collection from Bermuda, West Indies. 
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2S. Agromyza waltoni, new species. 

Plate XXVni, Fig. 0; Plate XXX I, Fig. 30. 

Female: Frons black, center stripe opaque, orbits Mibsliiniiu’. 
glossy at base of bristles; breadth of frons slightly more than one-lialt' 
the head width, and almost subquadrate; orl)its sligluly dilKieniiaU d 
from center stripe, each at broadest part about one-Umnii tim lut-adth 
of center stripe at same part, orbital bristles five in mnnbrr. nn nnr 
side at margin of lunulc is another sinalU'r laistle whicli I lake to I'O 
abnormal; lunule brownish ycllgw, covered witli white ]'oiiiiii isii -v' ; 
ocellar region subopaque; posterior oeelli oeoupying aliout onedifih the 
width of vertex; antenna; black, rather l>elow a\-erage size: sei-tnid 
joint with apical bristles on outer side, the dorsal l>rist]e distiiut; 
third joint rounded, barely longer than broad, not distinctly i)iloM-. 
arista black, paler at base, sw'ollcn on basal fourth, almost bare, in 
length reaching almost from its base to ui)i>er orl)ital bristUn fai'e and 
cheeks black-brown; slightly gray dusted; the fonnbr in ]>rohle almost 
perpendicular, center raised slightly, but not sharply keile<]; cluH-ks 
at posterior margin about one-sixth the eye height, anti'riorly becoming 
linear; marginal bristles strong, anterior two higher than vibrissa; 
vibrissa strong; prol)oscis yellowq palji blaek, slightly spatulate. bris- 
tles w^'eak. Mesunotum black, slightly shining, grayish dusted; four 
pairs of dorso-centrals present, these are reduced in size; anteriorly; 
the setulae between the dorso-centrals in alxjut U) irregul.ir rows, the 
tw'o bristles betw'-een posterior dorso-centrals distinct, s<']>aral(>d from 
each other by almost twice the distance l>etwv'cn tliem and the <lors*>- 
centrals; pleurae black, shining, sutures brownish; scjuaiiKe l>rownish 
yellow, fringe brown; scutellum and |)ostnoUim c'oncolorous with 
pleurae. Abdomen shining black. Sixth segment elongated; base ol 
ovipositor shorter than preceding segnnent; all segments with numerous 
hairs, those on apices of segments, and especially thc' sixtli, bristle: 
like. Legs black, shining; knees lirownish; hjre femur with long 
ventral bristles; the posterior bristles on mid til)ia ]ires(‘nt, bnt very 
short in type. Wings yello^Yish browm at l;ase ; subcostal vein com] >I(‘tc\ 
rather distinct; second costal division slightly more than twha* as long 
as first; inner cross vein slightly beyond end of first vein, outer at 
length of inner from that vein, and distinctly before wing middUg 
veins 2-3-4 very noticeably divergent at a]ac<‘s; penultimate section 
of fifth distinctly shorter than ultimate sccti<jn. Haltcres yellow, 
knobs w^hitish. 

Length, 4 mm. ' 

Type: Cat. No. 15572, U. S. N. M. 

Locality: Long Lake, Adirondack Mountains, fHorvath). 
One female. 

Food-plant unknown. 

Named in honor of Mr. W. R. Walton of the Bureau of 
Entomology. 
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29. Agromyza angulata Loew. 

Plate XXIX, Fig. 16; Plate XXX, Fig. 18. 

Hyn: Agromyza angulata Locvv, Dipt. Amcr. Sept. Indig., Cent. 8, 1869, 
s[>ecies 87, 

Mnlc and Fcinale: Froni^ deep black, with sometimes a slight 
indication of ])aler color very narrowly along the inner margin of orbits; 
central stripe ojiaque, orlhts shining; breadth of frons distinctly over 
onc-lhird the head width, of orbits about one-half the width of center 
stripe; generally 5 orbital bristles present; in addition to the bristles 
there are TUimenms short hairs nearer to eye margin, fonning an ir- 
regular row from o[)posite insertion of antenna to upper bristle; ocellar 
region glossy black; antemme black, of moderate size; dorsal bristle 
on second joint distinct; third joint rounded at apex; arista brown, 
basal fifth yellowish and swcdlen. pubescence ver>" short, length of 
arista ccjual to from its base to l)etween upper two orbital bristles; 
face and chocks l)lack, or lilack l)rown, opaque; the fomier with a slight 
central keel, utkI a little produced at mouth margin; cheeks almost 
linear, very little higher at posterior margin than at anterior; marginal 
bristles in a double row, (jf moderate strength; v’ibrissa well differ- 
■entiated; ]^r(d)oscis yellow; palpi black, of normal size and shape. 
Mesonotum glossy black, lateral margins sometimes brownish; four 
pairs of dorso-ccntrals present, the posterior pair strong, the others 
gradually rt'duevd towards anterior pair, which are rather weak and 
slightly in front of suture; 7-S irregular rows of short setulas between 
<lorso-ccntrals ; no distinctly differentiated pair of bristles between 
posterior dorso-centrals; plcurte glossy black, very narrowly lemon 
yellow along upper margin to humerus, narrowly along vertical 
mcsopleural suture, more liroadly at upper angles of that suture 
and l)elow wdng l)ase; jx^stnotutn and scutelkun colored as disk of 
mesonotum, sciuamce whitish yellow, fringe whitish. Abdomen 
ovate, glossy black, sometimes wnth the segments very narrowdy pale 
yellow, or brownish; sixth segment elongated; all segments wdth numer- 
ous surface hairs; apical margin of sixth socm^ent with moderately 
long bristles; liy]x>pygium of male of moderate size, colored as abdomen, 
liasc c:>f ovipositor of female glossy black. Legs black, shining; fore 
knees \\\\c yellow, knees of hind pairs, fore tibise and tarsi brownish, 
or yellowish; mid til)ia without ]>osterior bristles. Wings clear; bases 
of thick veins lemon yellow; first costal di\dsion one-half as long as 
second; outer cross vein below’, or slightly beyond end of first vein; 
stil>co?tal vein indistinct; first two sections of fourth vein subequal, 
or the first slightly the shorter; last section of fifth twice as long as 
penultimate section; veins 2-3-4 slightly divergent. Halteres pale 
yellow. 

Length 1.5-2 mm. 

Originally described from Pennsylvania (Osten Sacken), 
and since recorded from New Jersey, (Smith Cat.). Represented 
in U. S. National Museum collection by four specimens from 
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Lafayette, Indiana, (P. Luginbill) Webster’s No. 0700, reared 
from timothy grass, and two specimens with the No. 0710, 
July 13, 1895, District of Columbia, There is one specimen 
in C. W. Johnson’s collection from Aubumdale, Massachusetts. 

30. Agromyza setosa Locw. 

Syn: Agromyza setosahoe^, Dipt. Amer. Sept. Inclig., Cent, S, 1S()9, spi i irs 

Male and Female: Frons black or black-1 )ro\vn; contiT slripr 
opaque; orbits shininj^; width of frons ecpial to slightly over one* third 
the width of head; orbits about one-half as wide as cvntc'r sln]»c; fne 
orbital bristles present, situated nearer to inner than outer nujrpsn of 
orbits; in addition to the bristles there arc numerous short hairs pres- 
ent, between the eye margins and the luistlcs, which arc [)articulaily 
numerous on the lower half of orbit and tcnninale in an irregular row 
at about level of upper orbital bristle; ocellar region shining; ociilar 
triangle slightly indicated, shining; antennee black, nKHlcratiiy large; 
second joint slightly over the average size, with numci’ous h.airs, the 
usual bristle distinct; third joint rounded at apex, barely linigca* than 
broad, covered with short brownish jhlosity; arista ljn)wn, for a short 
space paler beyond the distinctly thickened base; pul)esecnee shnrt 
but distinct, very close; length of arista equal to from its l>a.sc to the 
second uppermost orbital bristle; face and chc(^ks blaek-l)rown; tlu* 
former peiq:>endicular and with a rounded central keel; cheeks increasing 
in height from anterior to posterior margin, where tln-y are about onc- 
fourth the height of eye; marginal bristles of moderate lengtli, in two 
rbws, and rather numerous, the upj^er row upwardly direete<l; vibrissa 
differentiated; probocis brown; palpi black, of mcjderale size, rather 
numerously bristled; eyes microscopically haired. Meson* gum sub- 
shining black; thickly covered with hairs and ^vith four jxiirs of dors(>- 
central bristles, the anterior pairs much reduced and the frt)nt pair 
not much stronger than the other dorsal hairs; liie ])air of bristles 
between the posterior dorso-centrals distinct, and of mockTale kmgth; 
pleurae concolorous with disk of mesonotum, only brownisli below 
wing base; squamae brown, fringe concolorous; ]>ostnolimi and sculollum 
colored as pleurae. Abdomen concolorous with thorax; tlie surface 
rather thickly covered with hairs; sixth segment witli .some l>rist!c- 
like hairs on posterior margin; hypo]jygium of male almost similar U> 
that of parvicornis; oviiX)sitor of female with base thickly covtTcd with 
hairs. Legs black, tibiae and tarsi black Ijrcwvn; posterior Iwi sties on 
mid tibiae very weak. Wings grayish, veins brown; first costal <livision 
nearly one-half as long as second; subcostal vein indistinct, almost 
coalescent with first at its apex; costa thickened at end of first vtdn; 
inner cross vein at slightly beyond end of first vein or at just below it; 
outer cross vein at slightly beyond wing middle, and at slightly more 
than its own length from inner ctoss vein ; last section of fifth vein ab<nit 
one-half as long as i^enultiraate section; veins 3-4 only slightly diver- 
gent at apices. Halteres yellow, stalk darkened at base. 

Length 3-4 mm. 



306 


A nnals Entomological Society of A merica [ Vol. VI , 


Originally described from District of Columbia (Osten 
Sacken). Represented in U. S. National Museum collection 
by 3 specimens, one from Monroe, Michigan, no other data; 
one with the number 2464 — , and the third with label to the 
effect that it was reared from wild rice {Zizania aqautica) 
August 8, 1891, District of Columbia, (T. Pergande). The 
other records given by Coquillett for this species in Bull. 
No. 10, n. ser. 1898, Dept Agric., Div. Ent. refer to fragaria 
and maculosa. 

There is a male specimen in the U. S, National Museum 
collection which represents prol;ably a distinct species, but 
its condition is not good enough to permit me deciding the 
question, as the species of the group are all very closely allied. 

Locality: San Mateo County, California (C. F. Baker). 

l}\. Agromyza isolata, new species. 

Female: I'm ns l)kK'k-l)ro\Mi; center slriy^c 0 ])aque, orbits shining; 
brca<llh of frons a little o\'er one-third the w’idth of head; orbits slightly 
differentiated from center stripe, and each about onc-fourth as wide; 
four long orbital l)ri sties present, situated about on middle of orbits; 
the short hairs s])arse and in a short irregular row; ocellar region raised, 
shining; oeeilar triangle not distinguishable; antennae black-brown; 
second joiiit with nmnerons short, apical marginal hairs, and the dorsal 
bristle distinct, third joint slightly longer than broad; the upper extrem- 
ity less distinctly rounded than the l(,)wer, covered with rather distinctive 
pile, which is brownish in color, and must distinct on dorsal surface 
at apex; arista l>rown, the swelling at base short and glossy; pubescence 
very short; length of arista equal to from its base to upper orbital 
bristle; face broum-black, ]:)erpendicular, almost without a central 
keel; cheeks nearly linear, brown-black; marginal bristles in two rows 
of moderate strength; vibrissa distinctly differentiated, the bristles 
continued above level of vibrissa; eye apparently bare, about one and 
one-half times as high as long; proboscis yellow; palpi black. Meso- 
notum black, shining, l^ut not glossy; fbur pairs of distinct dorso- 
centrals present, the jX)stcrior pair most undely placed and strongest, 
the anterior y)air of moderate strength, distinctly longer than discal 
setiihc, and appreciably in front of suture; about 7 irregular rows of 
sctula: between the rows of dorso- centrals; the pair of bristles betw^eeu 
the i)osterior dorso-centrals as long as anterior dorso-central pair; 
pleurae black-broum, glossy, narrowly paler along upper margin and 
sutures, yelloudsh beneath \ring base; squamse yellowish white, margin 
and fringe brown; postnotum and scutellum concolorous wnth disk 
of mesonotum. Abdomen ovate in shape, glossy black, apical segment 
yellow'ish brown at apex, base of ovipositor longer than preceding 
segment; hairs on oripositor yellowish, on abdomen and thorax brown- 
ish. Legs yellowdsh brown, the femora blackened; all legs with num- 
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erous hairs, which are yellowish in color; mid tibia with the posterior 
bristles small. Wings clear; second costal di\rision about two and one- 
half times as long as first; subcostal vein distinct, evitKntly coalescvnt 
wnth first at apical fourth; inner cross vein at slightly hole ire etui of 
first vein; outer at slightly beyond wing niiddlo, anil at one and one- 
half times its owti length from inner; veins 3-1 slightly divergent at 
apices; last section of fifth vein rather over tu'o-thirds as long as the 
penultimate section. Haltercs yellow, knob whitish. 

Length 2 mm. 

Type; Cat. No. 15573, U. S. N. M, 

Locality: Eureka California, May, (H. S. Ikirber). 

Food-plant unknown. 

32. Agromyza fragariae, new sjteeies. 

Platr XXVI 1 1, Fij;. 5, 

Male and Female: Frons dark Imnvn, or blaek hmwn; eenUr 
stripe opaque; orbits subojiaque; In'cadlli of frons disliiu'tly ovit one- 
third the width of head; orbit one-funrth as la'oad as cenliT sln])e; 
four orbital bristles j^resent, the hairs on orbits not numerous; oeell;n 
region shining, black, raised, frontal triangle not disiininiisliaide; 
antennae black, sometimes with indications of ])aler eolnr at apex ot 
second joint on inner surface; rather lielow I lie a\'erage in size; S(,'cond 
joint whth weak a])ical hairs, and the dorsal Ijrislle disunel, third joint 
not longer than broad, rounded in tront, and covered with slioil lirowii- 
ish pile; arista broum, thickened on liasal fourth, the i>ube.seviUH' closi^ 
but very short; length of arista equal to Irom its base to slightly Ingvond 
second uppermost orbital bristle; face shining black, ]K’r]K‘ndiculai , 
keel very slight; cheeks pale lirown, linear at anterior margin, about 
one-third as high as eye at posterior margin; marginal l>ristlrs in a 
double row, numerous, of moderate length, extending above level or 
vibrissa, which is distinctly differentialcd; proliostis yellow; jjalia 
black. Mesoiiotum subopaque, Idack, with slight indications oi gray- 
ish dusting; four i>airs of dorso-centrals present, which beeoine slH>rn r 
towards front, the anterior pair slightly in front ol suture*; < nregii ar 
rows of setulsc between the dorso-centrals; the pair of l>nst]es betwi eii 
the posterior pair of dorso-centrals distinctly dilfcren Hated from Ihe 
discal setulfe, about as long as anterior pair of dorso-centrals; pioiine 
shining black-brown, the suture yellowish brown; squamjc wJnlish, 
fringe brow^jish-yellow; postnotuin and scaitcdlum Idack, suijslnnmg. 
abdomen shining black, subovate in female, elongate in male; covered 
\rith hairs, those on ixistcrior margins of segments linstlc-iike; the dor- 
sal hairs on abdomen and mesonotuin arc brownish yellow. 
rather slender, black-browm, tibiae and tarsi paler; posterior mid tiinal 
bristles minute. Wings elongate, grayish; first costal divisKjii one- 
third as long as second; subcostal vein rather distinct, almost axiJcscent 
W'ith first at its apex; inner cross vein at slightly before end of first vcm, 
and at middle of discal cell; outer cross vein at about one and ono-fiait 
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times its own length from inner and at wing middle; last section of 
^th vein about two-thirds as long as penultimate section; veins 34 
gradually and slightly divergent. Halt^s yellow. 

Length Lo-2 mm. 

Type: Cat. No. 15574, U. S. N, M. 

Locality: Placer County, California, November, mining 
leaves of strawberry, (A Koebele). 

Three specimens. 

33 Agromyza posticata Meigen. 

Plate XXXr, Fig. 29. 

Syn: Agromyza paslicata Meigen, S^^st. Beschr., Vol. VI, 1830, p. 172, 
species IG. ' 

Af^rotnyza terminal is Coquillett, Proc. Acad. Nat. Sci. Phil. 1895, p. 318. 
Agromyza taeninia Coquillett, Proc. Ent. Soc. Wash., Vol. VI, 1904, p. 191. 

Male and Female: Frons black, center stripe opaque, orbits 
shining, breadth of frons less than onc-third the head ^ridth; four 
orbital bristles below anterior ocellus, small hairs on orbits microscopic 
in male, strongest in female; lunulc silvery white poUinose; antenrue 
browm, of nonnal size; dorsal bristle on second joint distinct, apex 
of same joint with numerous short hairs, which are most distinct on 
the under side; third joint rounded, covered with, short, pale pilosity; 
arista brown, pale yellowish on basal elongate swelling, very thickly 
covered with short pubescence, which is not longer than the basal 
diameter of arista; 'arista as long as from its base to beyond upper 
orbital bristle; eyes microscopically haired, cheeks and face brown; 
the latter concave in profile, keel slight; cheeks linear at anterior mar- 
gin, at posterior margin very slightly broadened, marginal bristles, 
5-7, of moderate strength; vibrissa strong; proboscis yellow; palpi 
brownish yellow, nonnal in size, wdth weak end bristles. Xlesonotum 
glossy bro\\’nish -black, margins and humeri pale brown, with an in- 
(lication of yellow along suture between margin of disk and pleurae; 
three distinct pairs of dorso- centrals present, in one specimen an ad- 
ditional bristle is visible on one side anterior to the front pair; 5-6 
irregular rows of setulae between dorso-centrals, the pair of bristles 
between posterior dorso-ccntrals distinctly differentiated from setulae 
but much weaker than dorso-ccntrals; pleurae glossy brown, yello\rish 
along suture and below wing base; scutellum and postnotum concolorous 
with disk of niesonotum; squamae whitish, fringe white. Abdomen 
glossy black-brown; apical three segments and hypopygium of male pale 
yellow, of female posterior margin of sixth segment distin(?tly pale yel- 
low; apical segments b^o^\TLish, ovipositor glossy black; last abdominal 
segment in male slightly elongated; all segments with numerous short 
black hairs, the a])ical segments with unusually weak posterior mar- 
ginal bristles. Ix'gs brown-black, glossy, knee joints paler; mid-tibia 
with posterior bristles present, in some cases those number three, in- 
stead of the normal two. Wings yellow at base; first costal •di\’ision 
almost one half as long as second; inner cross-vein at below, or slightly 
beyond, end of first vein; subcostal vein indistinct, but complete; 
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outer cross vein at slightly beyond wing middle, and at rather moa' llian 
its own length from inner cross vein ; last section of fifth vein alxxit 
two-thirds as long as penultimate section; veins 2 and 3 distinctly, 3 
and 4 slightly divergent at apices. Haltercs yellow, knol.) whitish. 

Length 3-4 mm. 

Localities of male specimens in collection: Delaware coun- 
ty, Pennsylvania, July 23, 1893 (collection Coquillct), the ty])e 
of terminalis Coquillett; Franconia, New Hampshire, (Mrs. 
A. T. Slosson); White Mountains, New Hampshire (Morrison); 
District of Columbia, June (collection Coquillett); Oswego, 
New York, July 7, 1897; and Athens, Tennessee, August, 
(H. S. Barber). 

The female has the apical abdominal segments so much 
less distinctly pale than the male, that it is witli difiiiailty 
one associates it wdth that sex. So dissimilar are the sexes 
that Coquillett in describing terminalis failed to assoeicilc 
with the male two females taken at the same time and ]>]aee. 

It was this sex which he recorded* as neptis Loew, from 
Chicago. There are females in collection from Delaware 
county, Pennsylvania, Plummers Island, Maryland, August 
3, 1912 (J. R. Malloch); Georgia (no other data); and a sijeci- 
men reared from mine in leaves of Soli da go, July 20, ISS4, 
Virginia (T. Pergande). I have also seen a male and female 
taken by W. L. McAtee, on Plummers Island, Maryland; 
and specimens in C. W.. Johnson’s collection from the following 
localities: Hanover, New Hampshire; Machias, Maine; East- 
port, Maine; Chester, Massachusetts; Winnipauk, Connectic'ut ; 
Danbury. Connecticut, Rowayton, Connecticut; Buttonwoods, 
Rhode Island; Norwich, Vermont, and Cornish, New Hamp- 
shire. The type specimen of taeniola Coquillett is a male of 
this species. 

A peculiarity about this species is that after death the eyes 
are red, whereas in practically all the other species they become 
brown or black. 

34. Agromyza neptis Loew, 

Syn: Agromyza neptis Loew, Dipt. Amor, Sept. Indi^ . Lent. S, f^jccics .>.i. 

Male: Frons black, one-third as wnde as head; center stripe oi)aqiic 
brotsTi-black ; orbits glossy, each orbit about one-third as \ vide as center 
-Stripe; four orbital bristles present, the hairs on orbits in an irregular 
row between bristles and eye margin; ocellar region raised, glossy 
black; antenn* black, rather above the average si7.c; second joint 


•BiUl. 10, n. ser., 1898, Dept. Agric. p. 78. 
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with rather weak dorsal bristle, and weak apical marginal hairs; thin] 
joint large, distinctly longer than broad, covered with distinct pale 
pile; arista brown, tapering, distinctly and thickly covered with short 
pubescence, which is about as long as basal diameter of arista; length 
of arista equal to three times the length of third antennal joint; fate 
sui^shining, black, rather long, concave in profile, central keel slight, 
but shaq); check black, almost linear, slightly higher at posterior mar- 
gin. Marginal bristles weak; vibrissa weakly differentiated, e\o 
distinctly higher than long; proboscis yellow; palpi black, normal. 
Mesonotum glossy black, thickly covered with rather long setnla-, 
three pairs of dorst>-ccnirtils present, the anterior pair weak; the pair of 
l)ri sties between the iKtsit'rior tlorso-centrals as long as second pah 
of dorso-eentrals; pleune glossy Idack, with a slight indication of pale 
color along uppcT margin, and distinctly pale below \ring base; squama^, 
yellowish while, fringe white; ]X)stnotum and scutellum concoloroes 
wit-li mesoivstum, the apical pair of bristles on scutellum as strong as 
basal ])air, Alxlomen glossy black, similar in shape to that of par- 
Z'icornis. Wings elear; first costal division almost nne-half as long :is 
second, iniK-r cross \'ein at slightly beyond middle of wing and at dis- 
tinctly more than its own length from inner; last section of fifth vein 
distinctly shorter than ]xmulUmatc section, Halteres white. 

Length 2 mm. 

Originally described from District of Columbia (Osten 
Sacken). Aldrich gives it as from Nebraska, but probably 
refers to another record of the species. I have before me 
only one specimen which is referable to this species. 

Localitv: Plummers Island, Mar>dand, August 3, 1912 
(J. R. Malloch). 

Food-plant unknown. 

35. Agromyza inconspicua, new species. 

Male: Frons slightly over onc-third the width of head; black, 
center stri])c oi.iaquc, orbits and ocellar region shining; four orbital 
liristles present, orbits othenrise almost entirely bare; antennae black, 
brownish at base; third joint small, rounded, not as long as broad, 
arista slightly swollen and ta])cring at base, pubescence very short, 
length of arista equal to from its base to upper orbital bristle; face 
black, concave in y)rofile, slightly produced at mouth margin; center 
keel rounded; cheek brownisli yellow, twice as high at posterior as at 
anterior margin, at highest part one-third as high as eye, marginai 
bristles of moderate strength, vibrissa slightly differentiated; proboscis 
yellow; palpi black; occiput linear on up|x;r half. Mesonotum shining 
black, three pairs of dorso-ccntrals present, the anterior pair weak and 
anterior to the suture a setula which may, in other specimens, be stroitg 
enough to lx* classed as a dorso-central; disk very sparsely covered 
\rith setultT, only three irregular rows between the dorso-eentrals; 
no distinct bristles between the posterior pair of dorso-eentrals; pleune 
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glossy black, median vertical suture narrowly pale vellow; scutclhim 
sub-opaque, browmish-black; apical pair of scutellar bristles strongest. 
Abdomen, rather narrow; shining black-lirown; hN'popginm normal iii 
size. Legs black-brown, knees distinctly >v11o\v; tarsi yrlltnvlsh 
bro\\Ti, no distinct bristles on posterior surface of mid tibia! Wings 
narrow, clear, veins on basal half pale yellow; cctsta lu'mvn, tirst division 
af)Out half as long as second; inner cross vein at distinctly anterior 
to end of first vein and middle of discal cell; outer cross vein at dis- 
tinctly more than its own length from inner and very sligliily iH'foiv 
middle of wdng; veins 3-4 on last sections almost parallel; last sett ion 
of fifth vein about one-fourth longer than pcmiltimate section. Hal- 
teres yellow, knob whitish. 

Length slightly o\xt 1 nun. 

Type: Cat. No. 15575, U. S. N. Al. 

Locality: Fort Collins, Colorado, reared from mine in 
Agropyron, July 28, 1910, (C. N. Ainslie). We])ster's No. 
6f>ll. 


30. Agromyza dubitataj lanv sperics. 

Female: Frons black, center stri|)e 0 ])a([Uc, orluts shining at 
!)ase of bristles; breadth of frons a little over on(‘-tliird llic widtli of 
head, of each orbit about one-half tlie width of center slrijxp fonr 
rather weak orbital bristles ])rescnt, situated tMi near to inner margin 
of orbit; the orbital hairs less numerous than in ralifoniirtfsis; ocellar 
retjon shining black, raised, the ocelli in an etpiilaU'ral triangle; am 
tennee black, rather smaller than in imcccding species, \\m: thirrl joint 
not so regularly rounded at apex on u])])er surface; arista similar to 
californknsis, but slightly shorter; face brown-black, o])arjU(‘, concave 
in profile; checks brown, almost as in ])rcceding s]>ecics; j>n)boscis 
yellow; palpi spatulate, with several moderately strung end bristles; 
oc'ciput narrow on upi)er half. Mesonotum shining bla(‘k. bristled as in 
preceding species, but the pair of bristles beUveen jjostcriur jj-air of 
dorso-centrals shorter and more widely placed; ])l(.iinc, septaTua:, ])ost- 
notum and scutellum as calijorniensh. Abdomen shining l)la< k; ovale; 
la.st segment with the hind marginal bristles moderately strong. Ltgs 
ahnost entirely black, the knees brownish, or the lihi.x' ami tarsi brown, 
llalteres yellow, knob paler. 

Length 3-4 mm. 

Type: Cat. No. 15576, U. S. N. AI. 

Locality: Beverly, Massachusetts, July 19, 1869, (Bur- 
gess). Other localities: Cottage Beaulieu, Ottawa, and lie 
dc Montreal, Ottawa, Canada, June and July, 1906. Nine 
specimens. 

Pood-plant unknown. 
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37. Agromyza parvicomis Locw. 

Plate XXIX, Fig. 11; Plate XXXI, Figs. 35, 37. 

Syn; Agromyza parvicomis Loew. Dipt. Amer. Sept. Indig., Cent. 8, 1869, 
species 92. 

Male ami Female: Frons black or black-brown, opaque, orbits 
slightly shining, black, ‘four orbital bristles present; orbits difleren- 
tiated from center stripe, bristles situated nearer inner than outer 
margin of orbits, a few weak hairs in an irregular row laterally beyond 
them; antennae brown or brownish black, rather below the normal size; 
third joint short, rounded in front, thickly covered \rith soft, short, 
whitish pilosHy; arista brown, generally yellowish near base, except 
on the short thickened portion which is glossy black; pubescence very 
close, generally distinct; length of arista equal to from its base to upper 
orbital bristle; face brown, nearly perpendicular in profile, the central 
keel slight; cheeks brown, or yclloudsh brown, very much higher poster- 
iorly than anteriorly, at highest part onc-third as high as eye; marginal 
bristles numenjus; vi]:)rissa ditTercntiatcd, but not very strong; proboscis 
brown; paljh black, very .slightly dilated, weakly bristled. Mesonotum 
glos.sy black; disk thickly covered with short setulce; two pairs of 
dorsoccntrals present; the bristles betw^een the posterior pair distinct; 
pleura\ scutcllum and postnotum concolorous with disk of mesonotum. 
pleural suUires rarely, and beneath wing bases generally yellowish; 
squamaa w^hitish yellow, fringes brown. Abdomen colored as thorax; 
hypopygium of male as Fig. 3d, Plate XXXI. Legs black, the tibiae and 
tarsi sometimes paler, browmish yellow^ most distinct on knee joints; 
mid tilia with the po.stcrior bristles distinct. Wings clear, slightly 
grayish on anterior half; venation as in figure, halteres yellotv, 
the knob whitish. 

Length 3-4 mtn. 

Originally described from District of Columbia, (Osten 
Sacken). Larva lives in mines in leaves of corn; occurs in the 
following states: Florida, District of Columbia, Indiana, 
Vermont, Maine, Massachusetts, Connecticut, New Hamp- 
shire, Wisconsin, Alabama, South Carolina, Illinois and Texas. 
Probably generally distributed throughout the United States. 
A full list of localities will be given in the bulletin in preparation 
dealing with the economic importance of this species and several 
others affecting field and forage crops. 
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3S. Agromyza viridula Coqiiillett. 

Syn: Agromyza viridula Coquillett, Jour. N. Y. Ent. Soc., Vul. X. I'.KVJ, p. IIK). 

Female: Frons black, center stripe opaque, orl)its disiincUy 
liifTcrentiated, shining; breadth of head onc-thir3, or sliglitly o\'<t ouc- 
third, the head width; each orbit about one-fourth as wide .is ci'iUcr 
stripe; four strong orbital bristles present, and beyond lln'sc, hitiTally. 
an irregular row of short hairs; lunulc white pollinose; (K C'llar region 
shining black; antennae of moderate size, second joint willi distinct 
dorsal bristles and very weak apical hairs; third joint ronniU'd, not 
as long as broad, covered with very short, whitish pile; arista ihickenod 
at base, tapering on basal third, bare, as long as from its 1) a sc I o an- 
terior ocellus; face black, opaque, concave in iirofilc, mouth margin 
slightly produced, keel very slight; cheek linear at anterior margin, 
at posterior margin about one-sixth as liigh as eye\ marginal hristUs 
moderately vStrong, increa.sing in length towards anterior margin; 
vibrissa differentiated; occiput not visible on upper half; proboscis 
vellow; palpi black, of moderate size, the bristles distinct. MesonoUim 
glossy black; the pair of bristles between posterior pair of dorso-c'ontrals 
well defined; pleurae glossy black, browmish below wing ]>ase; squam.'c 
whitish, fringe white; bristles on scutcllum subecjual. Abdomen 
glossy black, with a distinct brassy sheen, ovate, bristled as in par- 
vicornis. Legs shining black; tarsi brownish; mid tibia with |>ostcrior 
pair of bristles distinct. Wings clear, veins black-brown; second 
costal division 2}^ times as long as first; subcostal veiii distinct; 
fused with first at its apex; inner cross vein at sliglilly hi fore end 
of first vein, and distinctly before middle of discal tall; outer 
cross 'vein at wing middle, and lYz times its own kaiglh from 
inner cross vein; last section of fifth vein little over one half as long as 
IieniiJtimate section, sixth vein distinctly short of wing margin. Hal- 
teres with yellow stalk and white knob. 

Length 2.5-3 mm. 

Redescribed from type specimen (Cat. No. (30G(J, U. S. xN.M.) 

Locality: District of Columbia, June, (collection Ctjqiiil- 
Ictt), The other specimens in collection are from District 
of Columbia, July; Maryland, June; Georgia; Beverly, Mass.; 
June 29, 1876, (Burgess) ; and three specimens from tlie West 
Indies in poor condition that probably belong to this s])ecies, 
Aguadilla, and Mayaguez, Porto Rico, (A. Busck), and St. 
Domingo, (A. Busck). These specimens are sliglAly smaller 
than the type, but have no distinctive characters by whicli 
they may be separated. I have also seen one sjjccimcn sub- 
mitted by Prof. Chittenden of the Bureau of Entomology, 
from Plano, Texas, June, 1907 (E. S. Tucker) No. 501.^ There 
arc three specimens in Prof. Webster’s material labelled Reared 
from blotch mine red oak leaf, June 20, 1912.” Lafayette, 
Indiana, Q. J. Davis), 
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30. Agromyza salicis, new species. 

Plate XXIX, Fig. 15. 

Male: Frons Vjlack, center stripe opaque browTi-black, orbii.< 
and oceUar region shining; width’ of frons aPjOut one-half the head 
width; etich orljit about onc-half as broad as center stripe; five distinft 
orbital bristles present, the hairs botwx'cn these and the eye margin 
rather conspicuous and numerous; antennae black; rather small; thin] 
joint rounded, distinctly shorter than broad; arista brown; swollen 
on basal fourth; piibcscencc very short, but distinct; length of arista 
not as long as from its l)ase to second uppermost orbital bristle; face 
black, subopaciue, retreating towards mouth margin; check brown- 
black, distinctly higher at posterior than at anterior margin, at highest 
point more than onc-half as high as eye; marginal bristles of moderate 
strength; vibrissa hardly difYerentiated; ])rot)Oscis yellow; ])alpi black, 
of moderate size. Mesonotum shining black; three distinct pairs 
of dor.so-ceiUr[ils present; the anterior pair distincth'- weaker than the 
other two pairs, and close to suture; the ])air of bristles betvyeen the 
posterior pair of dorso-centrals weakly differentiated; i^leurae shining 
black, ])rownish along sutures and below wing base; squamae grayisli, 
fringe dark l)rown; scutellum and postnotiun concolorous with disk 
of mesonotum, the fonner with the bristles subcqual. Legs black; 
mid tibia without distinct posterior bristles. Abdomen black-brown, 
shining, covered with short sctulae; hypopygiuni glossy black, small. 
Wings rather narrow; second costal division 2H times as long as .first; 
subcostal vein distinct; fused with first at its apex; inner cross vein at 
about apex of junction of first vein with costa; outer cross vein at 
distinctly, but not greatly, before whng middle, and at slightly more 
than its own length from inner cross vein; last section of fifth vein 
subequal with penultimate section; sixth vein indistinct. Haltcres 
black. 

Length 2 mm. 

Type; Cat. No, looTT, V. S. N. M. 

Locality: Reading, Massachusetts, May 16, 1908. New 
York State Collection, from Willow, (E. P. Felt), One male. 

40. Agromyza winnemanse, new species. 

Female: Deep black, glossy; abdomen with an indication of 
metallic bluish sheen. Frons deep black,, center stripe opaque; orbits 
glossy; ^^idth of frons slightly more than one-third the head width; 
each orbit a little less than one-fourth the width of center stripe; four 
orbital bristles present; an irregular row of weak hairs between e>e 
and orbital bristles; antennae of moderate size; second joint with dis- 
tinct dorsal bristle; third joint barely longer than broad, rounded at 
apex; arista swollen at base, tapering, bare, in length equal to from it- 
base to second uppennost orbital bristle; face brownish black, opaque; 
almost perpendicular in profile, v^hth slight, rounded keel^ cheek very 
short, almost linear, not over one-eighth as high as eye, margin rf 
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bristles weak; ^ribrissa distinctly diflcrentiatod tliou^i^h not very shmul:: 
proboscis brown; palpi black, normal; occiput linear, ilio eves ver\‘ 
iarge and occupying nearly the whole side of head. MoMinDUnn uitli 
two pairs of dorso-centrals ; disk covered with sliort si-UiUe: tlu' pair 
(tf bristles between the posterior dorso-centrals not dilVeremiai rd 
from the other discal setulm; squamte yellowish brown, fringe' lireiwn; 
apical bristles on scutcllum weaker than the l>asal pair. ,\bd>n’h u 
with segments , covered wth short setuhe, those on the posit, rinr mar- 
gins slightly stronger; sixth segment slight 1\' elongated; base of ovi- 
positor not "as long as preceding segment. Legs shining Ihaek; ]i<i;4eri<)r 
.surface of mid tibia, in type, without any ])rislles. ^ Wings i'K>ar; 
st'cond costal division a little over twice as long as lirsi; .ail.eo^l.il 
vein indistinct, coalescc^^: with first at its a])ex; outer c'ross v<in at 
distinctly before wing middle, and at its own length from iiim r; lourili 
vein rather indistinct from outer* cross w'in to ajicx; Iasi seelion ul 
fifth distinctly, hut not greatly, longer than ]ienulate seelion; <'osta not 
reaching beyond end of third vein. Ha! teres black. 

Length 3 mm. 

Type: Cat. No. 1557<S, U. S. N. M. 

Locality: ‘ Plummers Island, Maryland, June 27, V.Hhl, 
(\V. L. McAtee), one female. 

Food-plant unknown. 

41, Agromyza simplex Loeu . 

Syn; Agromyixi simplex Loew, Dipt. .Ainer. Sept-. Cent. S, IstiO, spe< ies M. 

Male and Female: Entirely shining lilack. Erons oeeu])ying 
distinctly more than one-third the width of hcvid; center slri]>e ojiaque; 
orbits glossy; ocellar region glossy; the Irontal triangle dtstiiignishable 
but not separated from center stripe by an iin];)r('sse«l line; li\c orbital 
bristles present, in addition to those there arc numerous soil hairs 
covering the entire surface, laterally, beyond the laastle.s, and streu hmg 
from opposite base of antennas to upper orbital bristle; antenna* nith<‘r 
sinall, second joint with moderately long dorsal Ijristle; tin id joint 
rounded, wath very short, whitish pile; arista l^are, tlw basc^ swollen, 
length of arista equal to from its base to between ui>pennost Uvo or- 
bital bristles; face slightly keeled, concave in jirofile, 0 })acjue. brown- 
black; checks opaque brown; orbits carried almost to hind margin ol 
eve. shining; height of cheek at anterior margin less than at posterior, 
where it is about two-fifths as high as eye; marginal Imstles ratlier 
weak, upturned; vibrissa weakly differentiated ; pro ooseis brown; 
palpi black, normal. Mesonotum covered w'ith short sclula*, two 
distinct pairs of dorso-centrals present, and in addition to these Uicre 
arc generally 2-3 setulae anterior to them stronger than the disral 
hairs; squamae black-brown, fringe concolorous; scntellum with llie 
apical two bristles weaker than the basal two. Al^domcm broad ly 
ovate in female, somewhat narrower in male; no metallic sheen vi^.i m , 
ki't abdominal segment in female elongate; apical tinstles on seg- 
ments not conspicuous; base of ovipositor not longer than j^recedmg 
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Type: Cat. No. 16580, U. S. N. M. 

Locality: Glen Echo, Maryland, June 3, 1898 (R. P, 
Currie). This species comes very close to the European 
curvipalpis Zetterstedt, but the two males of that species in 
collection (Bonhill, Dumbartonshire, Scotland, May, 1907- 
1908, J. R. Malloch) have the arista bare, the' basal swelling 
much more pronounced, and elongate; the frons half as broad 
as width of head; the last section of fifth vein about equal 
to the penultimate section, and the outer cross vein before 
wing middle. It may be well to indicate here that the name 
curvipalpis (Dipt. Scand. VoL 7, 1848, .p. 2782, species 44) 
was given to this species because of a misapprehension on the 
part of Zetterstedt, who mistook the vibrissas for a prolongation 
of the palpi. Schiner in Fauna Austrica followed him in this 
respect.. The species was afterwards described by Kaltenbach 
as hicornis (Pflanzenf. 1873, p. 330, species 33). 

In the collection are three specimens which may be males 
of affinisy but their condition is so poor that I do not con- 
sider it desirable to either place their description on record as 
such, or describe them as belonging to another species. 

The localities are, Key West, Florida, January 1 and Feb- 
ruary 6, 18C9, (Hubbard-?) and one from North Carolina, 
without other data. 

Food-plant unknown. 

44. Agromyza insularis, new species. 

Plate XXXI, Fig. 38. 

Male and female: Frons black; center stripe opaque, orbits and 
the weakly defined ocellar triangle shining; breadth of frons in female 
barely one-third as wide as head, in male slightly wider; each orbit 
equal to about one-fourth the width of center stripe; four rather weak 
orl.utal bristles present; in addition to the bristles there is an irregular 
row of very short hairs nearer to eye margin; frons in profile declevitous. 
not projecting; antennae brown-black, small; third joint not as long as 
broad, rounded in front, distinctly pilose; arista black, basal fifth 
thickened, tapering, almost bare, length equal to from its base to 
second uppermost orbital bristle; face black, concave, mouth margin 
slightly produced; cheek black-brown, narrow, almost linear at posterior 
margin, distinctly higher anteriorly, but not very much produced; 
vibrissa in male fasciculate in form, the length flot equal to that of 
cheek, and not very conspicuous; in female the vibrissa is distinct 
and almost as long as in male, but consisting on only one bristle; mar- 
ginal cheek bristles much weaker then vibrissa; proboscis brownish 
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yellow at apex; palpi black, rather short and slightly spatulalo, the 
bristles weaJc; occiput linear. Mcsonotuin shining black; two pairs 
of dorso-centi^s present; the discal setulse very sparse behind anterior 
pair of dorso-centrals, and not carried to level of transverse line of 
posterior dorso-centrals; pleurse glossy browni or blackish, tnargin and 
fringe black-brown; scutellum concolorous with disk of mesni\i>tum. 
the bristles subequal. Abdomen glossy black; ovate; segments with 
numerous short setulae, posterior margins witli more distinct l)r!s1Ie- 
like setulae; base of ovipositor glossy black. Logs black. Wings 
grayish; veins black-brown; second costal division slightly more than 
twhee as long as first; subcostal vein indistinct, coalcscent wiili first 
at its apex; inner cross vein at below end of first; on ter at its own 
length from inner, and at slightly before wing middle, last section 
of fifth vein barely longer than penulimatc section; veins 3 4 slightly 
divergent on last sections, Hal teres l:)lack. 

Length barely 1.5 mm. 

Type: Cat. No. 15581, U. S. N. M. 

Locality: Cayamas, Cuba, December (It. A. Schwarz). 
Male and female, taken in cop. 

45. Agromyza texana, new spe cies. 

Male and Female: This species is very similar to insular is in gen- 
eral appearance, but differs as follows: The arista is not so much 
swollen at base, nor for such a long distance; the cheek i.s mueli more 
distinctly produced in both sexes, and comparitivoly higher anteriorly; 
the vibrissa is much more conspicuous in the male, and as long as 
cheek length, in female the vibrissa is comparatively weak and not 
nearly so long as in male, consisting of one hair only; tlio thorax is 
more densely covered with setulae, which arc c^irricd at least to l('vcl 
of transverse line of posterior dorso-centrals; tire legs ani black in Iwjth 
species and the posterior bristles are absent from mid til)i^e; the wings 
have the outer cross vein at wing middle, or very .slightly l^eyond it, 
and the last section of fifth vein slightly shorter than j)enultimate 
section. 

Length 1.5-2 mm. 

Type: Cat. No. 15582, U. S. N. M. 

Locality: Brownsville, Texas, January 27, 1000 (Mc- 
Millan and Marsh), reared from Roripa. One male. 

Paratypes: Cabin John Bridge, Maryland, April 28, 1012, 
two females (Knab and Malloch); Brownsville, Texas, Jan- 
uary 27, 1909, one female, same data as type; and one female 
Veitch, Virginia, June 9, 1912 (F. Knab). 
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40. Agromyza abnonnalisi new species. 

Plate XXIX, Fig. 9. 

Female: Frons black-brown; center stripe opaque; orbits black, 
shining; breadth of frons over one-third that of bead; orbits at widest 
part one-third as wide as center stripe at that part; five strong 
orbital bristles present, and in the type a weak one anterior to the 
lower strong one; upper two bristles situated near to inner margin of 
orbits, the others nearer to center; besides the bristles there are scat- 
tered short hairs ijresent on the orbits nearer to eye margin than bristles; 
ocellar region raised, shining black; ocellar triangle not defined; frons 
in profile shghtly protruding anteriorly; antennae black-brown, of 
moderate size; dorsal bristle on second joint distinct; third joint rounded 
in front, slightly longer than broad, pilosity veiy short; arista rather 
thick, swollen more distinctly on basal fifth, pubescence short, but 
distinct; length of arista equal to from its base to upper orbital bristle; 
face shining black, slightly retreating, mouth margin not produced, 
center keel very slight; cheek opaque brown, half as high anteriorly as 
posteriorly, where it is half as high as eye; marginal bristles of moderate 
length; the vibrissa slightly differentiated; proboscis yellow; palpi 
black, normal; occiput slightly projecting. Mesonotum black, sub- 
shining; four pairs of dorso -centrals present, the anterior pair in front 
of suture, discal .sctulaD numerous and rather regularly arranged in 
rows, of which there are about five between the dorso-centrals; no 
differentiated bristles between posterior pair of dorso-centrals; pleurae 
shining black, the sutures and below wing base brown; squamae gray- 
brown, margins black-brown, fringe brown; scutcllum concolorous with 
disk of mesonotum, the bristles subequal. Abdomen black, glossy; 
segments rather strongly setulose; ovipositor very glossy black, _I>egs 
black, tibiae and tarsi brownish; mid tibia without posterior bristles. 
Wings grayish; first costal division distinctly over one-half as long as 
second; subcostal vein indistinct, but complete, not fused with first 
at its apex; inner cross vein distinctly, but not greatly in front of end 
of first vein, and at or slightly beyond middle of discal cell; outer cross 
vein at about its oum length from inner and very slightly beyond end 
of first vein; veins 3-4-5 gradually and slightly divergent on their last 
sections; last section of fifth vein t^e as long as penultimate section. 
Hal teres bro^vn. 

Length 3 mm. 

Type: Cat. No. 15583, U. S. N. M. 

Locality: Washington, District of Columbia, June, 1903, 
No. 9727 — “on Aphid“ — “On roots of Amaranthus.” 

Paratype: labeled “Twilight’^ Lawrence, Kansas, (E. S. 
Tucker). 
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47. Agrom3rza virens L<)c\v. 

Dipt. Amer. Sept. Indig. Cent. 8, 1869, species 84. 

Male and Female: Frons black, orbits and ocellar triaiij^lc glossy, 
center stripe opaqtie; breadth of frons slightly over onc-lhird that, of 
head; breadth of orbits over one-third tliat of cciiicT stn])c; live orbital 
bristles generally present, the orbits densely oovered with short, tine, 
hairs; frons generally slightly buccate; anlenive brown-blaek, uf moder- 
ate size; third joint rounded ; arista slightly swollen at base, very thickly, 
but shortly pubescent; as long as from its base to npinr orbital bristle; 
face concave in profile, brotvn-blaek ; cheeks higiter at posierinr than 
anterior margin, at highest ])art about one-fourtli as higli as eve; 
marginal bristles of moderate strength; vibrissa difTorentiatc'd; ]>robnsels 
brown; palpi black, nonnal; occiput slightly ])rojc'eting; laa^s gema-allv 
distinctly and thickly pubescent above. Mc"s<inotnin glossy black, 
with sometimes a bluish or greenish tinge; s(|tiaina' wliitc', nr yelhjwish, 
the margin yellowish, fringe jiale yellowish, or wliiie. Alxlumt'ii 
gk^ssy black, generally with a metallic tinge, either bluish, gnu nisii. 
or bronzy; in shape and vestitiire as in /i/irr. I.egs as in tljc jM)strr- 
ior mid tibial bristles distinct. Wings grayish, or almost cle ar, \<’iiis 
browm; venation almost as in lilicr. 

Length 1.5-2.0 mm. 

Specimens from Lafayette, Indiana (1^. M. WebsUT). Mining 
in roots of clover. There are five other sj)ecimens in colk'ction with 
Webster’s No. 10,073, from Lafayelle, Indiana; om* fnim (llad- 
brook, Iowa, February 14, 1800, (No. IbOS) mining in stcans of 
Ambrosia artimisaefolia (A. M. vSharj)}; two from ( 'anibridgc*. 
Massachusetts, '‘mining in sterns of a weed” (11, O. Iluld^anl); 
one marked 3042<?, referred to as a Tachinid in nop-s, Iroin 
stem of a weed which some species of (iccidomyid was 
mining, April 18, 1883 (locality doubtful) ; two s])e(‘iniens labeled 
’'Parasitic on Cecidomyid on aster with yellow flowers,” May 
23, 1884 (locality doubtful) ; two from stems of Amlmosia, 
March, 1895, District of Columbia, one from i\abiiiiis ulbus. 
May 14, 1883 (locality doubtful); two from (California (Ala- 
meda and Los Angeles), collection Coquillelt; one fr(mi (;eorgia, 
no other data; one from Flagstaff, Arizona, Jnly, (11. >S. Bar- 
ber). One from Plummers Island and four from Washington, 
D. C. are in the collection of W. L. McAtee and a series of 
13 specimens from the Brodic collection are in the U. S. National 
Museum collection, locality Toronto, Ontario, Canada. 

In some cases, I believe with specimens which have been 
on the wing, it is not very easy to see the hairs on the eyes, 
but in freshly emerged examples these are very noticeable on 
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the upper surface of the eyes close to the orbits. A single 
specimen from Claremont, California (Baker), may belong 
to a distinct species. 

48. Agromyza cserulea, new species. 

Plate XXIX, Fig. 13. 

Female: I'rons black; center stripe opaque bro\STi-black, orbits 
and ocellar triangle glossy black; width of frons equal to slightly over 
one-third that of head; each orbit slightly less than one-fourth the 
breadth of center strij^ic; four strong orbital bristles present, the orbital 
pubescence not very cotisjmcuous; frontal triangle fairly well defined, 
reaching over three-fourths of the way to lunule; lunule shining, brown- 
ish, with indications of whitish pollinosity; antennae small, black; 
dorsal bristle on second joint long; third joint not longer than broad, 
rounded at apex, pilosity pale, very short; arista thickened and ta])ering 
on basal fourth, ]mhescence distinct, slightly longer than basal diameter 
of arista, length of arista equal to from its base to upper orbital bristle; 
face short, black, concave in profile; check short, shining black, mar- 
ginal liristles very numerous, strong, and irregularly arranged, not in 
a single row, carried upward beyond the level of the weakly differ- 
entiated vibrissa; proboscis yellow' at apex; palpi black, numerously 
bristled; occiput not produced. Mesonotum glossy blue-black, more 
inclining to brown-lilack on lateral margins; two distinct pairs of dorso- 
ccntrals present; disk covered with numerous short setul®; no distinct 
bristles between the posterior dorso^ccntrals; pleurae glossy bluc- 
black, sutures and below wing base brown; squamae white, fringe con- 
colorous; scutullum concolorous with disk of mesonotum, the marginal 
bristles subcqual. Abdomen ovale, bronzy blue-black; first two seg- 
ments short, the others suljequal, all segments wHth short discal setuke, 
those on posterior margins of segments strong; base of ovipositor not 
longer than i:)receding segment. Legs strong, especially the femora, 
which airc thickened; black, shining, tibiae at base brownish; fore tibia 
\vith a strong bristle on posterior surface at below' middle; the pair of 
bristles on posti^or surface of mid tibia strong. Wings clear, veins 
brownish yellow; second costal division about twice as long as first; 
subcostal vein indistinct ; outer cross vein at slightly below wdng middle, 
and at a little more than its own length from margin to w'ing on fifth 
vein, and from inner cross vein; veins 2-3 divergent, 3^ slightly con- 
vergent at apices; inner cross vein at below junction of first vein watli 
costa, and atmiddlc of discal cell. Halteres black, pedical yellowish brown. 

Length 3—1 mm. 

Type: Cat. No. 15584, U. S. N. M. 

Locality: The specimen bears the M. S. label "S. J. 
Allende, Mexico,” and the numbers 11-29, which probably 
means that it was taken on November 29. I cannot find on 
the available maps of Mexico any locality in accordance w'ith 
that on the label. No collector’s name is given. One specimen. 

Food-plant unknown. 
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49. Agromyza burgessi, new species. 

Plate XXXI. Fig. 34. 

Female: Frons black; center strijie l^rown-blaelc. oprupu'. (trhiis 
glossy black; breadth of frons distinctly, but not greatly, nxer laie- 
third the width of head; breadth of each orbit about equal to on<-- 
fourth the wndth of center stripe; generally six strong i^rbital lu'i-iKs 
present, in one spccincm five only; the bristles situated nu lu-arcr lo 
inner than outer margin of orbits; the space l)et\veen oyi' margin am! 
bristles thickly covered ^\dth short hairs; ocellar triangle poorly deli ned 
anteriorly, the gloss on surface not continuing to its aju-x; hmule whiiish 
pollinose; frons projecting slightly anteriorly, gi\'ing the head a souh'- 
what buccate appearance; eye orbit continued to almost liind angle 
of eye; glossy black; antennae small, brown; third joint lad longer than 
broad, regularly rounded at apex; arista swollen at l)asc, bare, as ](mg 
as from its base to between second and third uppennost orbital bristles; 
check brown, distinctly higher at posterior than at ant('rior margin, 
and at highest point distinctly over one-third the height of eye; marginal 
bristles of moderate strength, not numerous; vibrissa well difk rentialtal ; 
proboscis brown; palpi black, slightly spatulatc, weakly ]>nst]ed ai. 
apex; occiput distinctly visible on upper half. Alesonoinm l>Iaek, 
glossy, without any distinct bluish fringe; bristles as in cffrulai; i>lenrre 
brown-black, the sutures and below ving base ])ale brown; sc^iiamc’c 
grayish, margin black-brown, the fringe brown; scutellum Idaek. 
glossy, bristles subcqual. Abdomen glossy lilack or brown-blat'k, 
with, in some lights, a bronzy luster; second segnnent not so distinelly 
shortened as in ccendea; in other respects similar to that sj)e<'ies. Legs 
similar to previous species, but the bristle on fore li])ia is weaker. 
Wings in most respects similar to cceridea, but the thin! and fonrtli veins 
arc distinctly divergent on their outer sections. Hal teres 1>rown. 

Length 3.5-4 mm. 

Type: Cat. No. 15585, U. S. N. M. 

Locality: Beverly, Massachusetts, June 2, 187(1 (Bur- 
gess). 

Specimens of this species are in collection from Tower 
City, North Dakota, (G. I. Reeves), Wcl)ster’s No. 3122, 
2 females; and Colorado, No. 1563, no collector’s name, 1 
female. I have named this species in honor of the late Edward 
Burgess, who collected the type specimen 37 years ago. 1 
have seen one specimen in C. W. Johnson’s collection from 
Lancaster, New York, which has the bristles on fore tibia 
indistinguishable. 

Food-plant unknown. 
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50. Agromyza plumiseta, new species. 

Female: Frons black, center stripe opaque, orbits, ocellar region, 
and the well defined ocellar triangle glossy black; breadth of frons 
one- third the head width, ocellar triangle reaching three-fourths of the 
way to lunule, which is whitish poUinosc; orbital bristles four in number, 
iTKidcratcly strong; hairs on orbits numerous and irregularly arranged; 
each orbit one-fourth the width of center stripe; the bristles situated 
close to inner margin; antenna: of moderate size, deep black; third joint 
rounded in front, not as long as broad; second joint with distinct dorsnl 
bristle; arista brown, swollen at base, pubescence very distinct, longer 
than basal diameter of arista, length of arista equal to from its base 
to upiKT orbital bristle; face black, concave; mouth margin slightly 
])roduccd; cheek very short and low; marginal bristles rather weak, 
vibrissa well difTcrentiated; proboscis y^cllow at apex; palpi black, 
slightly spatiilate, and weakly bristled at tips; occiput not projecting. 
Mesonotum blue-black; two pairs of dorso- centrals present; setuhe 
numerous on disk, c(jnlinucd posteriorly beyond transverse line of 
posterior dorso-contrals; pleurae black, shining, wdth a bluish sheen, 
the sutuR's, and below wing base brown; squamae yellowish white, 
fringe concolorous; scutellum colored as disk of mesonotum, apical 
pair of I>ristk's very slightly smaller than basal pair. Abdomen black, 
with a distinct, metallic blue sheen; basal segment brovTi; all segments 
with \’cry numerous discal setulT, those on apices of segments most 
distinct; sixth segment very" slightly elongated; base of ovipositor 
not longer than ]jreccding segment. Legs black, shining, strong; 
posterior surface of mid til)ia with the pair of bristles distinct. Wings 
clear; veins brownish yxllow; first costal division l:)arcly^ more than one- 
third as long as second ; inner cross vein at below end of first vein and 
at middle of discal cell; outer cross vein at very slightly beyond wing 
middle, and at more than its own length from inner; veins 2—3-4 grad- 
ually divergent on their last sections; last section of fifth vein about 
two-thirds as long as penultimate section. Haltcrcs black. 

Length 2 mm. 

Type: Cat. No. 15586, U. S. N. M. 

Locality: Bayamon, Porto Rico, January^ 1899, (A. Busck) 
Along with the type there is a male from Fajardo, Porto Rico, 
February, 1899 (A Busck), which .belongs here. It differs 
only in having the frons slightly less than onc-third the head 
wfidth and though in poor condition is evidently, in other 
respects, identical with the female. 

Food-plant unknown. 



1913] 


Agromyza and Cerodontha. 


325 


51 . Agromyza websteri, new sj>ceies. 

Male and Female: Frons deep black; ceiitcr siripc* opaque, ov]n« 
and ocellar triangle glossy; \ridth of frons altnost one-lialf that »>f 
head, narrower at anterior margin than posteriorly; wndth of rarli or! 'it 
about one-fourth that of center stripe; five orbital bristle's generallv 
present, but sometimes there arc six in alierrant s])C('iinons; besides ilie 
bristles, which are situated on close to inner margin <>f orbit, llicrc 
is :m outer irregular row of short black hairs; anienna' of motlcrat(‘ 
size, black with sometimes whitish iiollinosity; second i»)iiU witli dis- 
tinct dorsal bristles, and weak a]jieal hairs; third joint rounded, dis- 
tinctly shorter than broad, ])ilosity very slion, whitish; arista witli a 
distinct, elongate thickening at ])asc, which oa'upies almost one-iliinl 
the length of arista; pubescence very indistinct; lengtli of arisia equal 
to from its base to middle of orbit; face opacpic Idaek; coiuaw in 
profile, the mouth margin slightly jjroduced; clu'ck ojUKiuc blaek; 
of almost equal height on its entire lengtli, which is (‘([ual to about 
one-fourth the eye height, marginal bristles in a dou])le row, ilic n])]icr 
slightly upturned, of moderate length; vibrissa disiincllv <lilTerentiati'd ; 
proboscis yellow-brown at apex; ])al])i black, sliglilh' spatulati', weakh' 
bristled. Mesonotum subshining ])lack, uitli slight indications of 
grayish pollinosity, especially on side's; <lisk verv thiekh- eovc^red 
with short, upright, black sctula;; three pairs of dorso-e'entrals present, 
the anterior pair weak, and occasionally there an* 2 d Sfiul;e in line 
with those, which arc distinctly longer than the other disced sotula-. but 
which are clearly not macrochtebT ; no dilurent iated bristle s iK iween 
the posterior dorso-ccntrals; ]ileura: black, subshining, sulnrcs brownish; 
squamae brown, or gray, the margin bl.aekisli. fringe l>Ia<‘k brown; 
scutellum concolorous with disk of mcsonolnin. AbdouK’n ‘-Iiining 
black; broadly ovate; segments with dislinei dorsal setii];i'. tliose on 
posterior margins, and esjieeially on sixth segment, in female, longer; 
sixth segment slightly elongated; liase of fA'ij^ositor gl'issv blat'k; 
male hypopygium small, sliining black, Lrgs 1>lack, sinning; ferntwa 
strong; no bristles distinguishable on mid tibia in any of iIk* sin-eimens 
before me. Wings grayish; veins brown-lilark : first eosial divisirm 
distinctly more than one-half as long as .second; siilK'ostal \'i in distinei ; 
fused with first at apex; inner cross vein l)olow end of hr t vein; outer 
cross vein not upright, its u])pcr extremity nearer to wing lij; than its 
lower, situated at generally less than its own length froTji inner cross 
vein, and its upper extremity just before wing middle; \('iiis dis- 
tinctly divergent at their apices; last section and ]Knultimrdr> section 
of fifth vein subequal. 1 1 al teres black. 

Length 3..V-4 rnm. 

Type: Cat. No. 15587, U. S. N. M. 

Locality; Seattle, Washington, issued January 21, 1913, 
from galls on twigs of pink wistaria from Japan, (F. M. Rhoder). 
Another specimen from same lot, in poor condition January 
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19, 1913 from same lot of galls. There are four specimens 
representing both sexes marked Ex. galls on pink wistaria, 
Japan, B. B. Whitney, No. 745. 

This species has been recorded as Agromyza schineri Gi- 
raud,* on the authority of Aldrich. Schineri was reared from 
poplar by Giraud in Europe, f and is a much smaller species. 
The description of Giraud's species is brief but does not 
permit of one identifying it with the Japanese species. 
I include this imported species in my paper because it evi- 
dently has every chance of becoming established in this 
country. One striking peculiarity of the specimens before me 
of this species is the amount of variation in the number of 
bristles on head, thorax and scutellum. In many cases the 
normal bristle is duplicated and the number on any one part 
is not so consistent as in the other species of Agromyza, The 
distance between the cross veins of the wing is also very var- 
iable. In the figure of the wing given in the California pub- 
lication the costa is carried only to the third vein whereas in 
all my specimens it is continued to the fourth, 

52. Agromyza longiseta, new species, 

Platu xxxr, Fig. 30. 

Female: Frons deep black; center stripe opaque; orbits, and 
ocellar region shining; ocellar inangle not defined; \ridth of frons 
barely one-third that of head ; orbits ill defined, each One not one-fifth 
as w^ide as center stripe; four strong orbital bri.stles present; only a 
few short hairs on orbits besides the bristles; frons unprojecting, bnt 
head somewhat buccate in ])rofile; antenme rather small, black; third 
joint regularly rounded in front, about as long as broad, covered with 
short pilosity; dorsal bristle on second joint distinct; arista very slightly, 
and sliortly. swollen at l.)ase, distinctly pubescent, the pubescence as 
long as diameter of base of arista, length of arista as long as from its 
base to vertex; face D]Xiqiie l)Iack, almost ]:>erpendieular in profile; 
cheek black, of almost equal height on its entire length, and not over 
one -sixth the height of eye, marginal bristles numerous and of modcT- 
ate size, carried higher in front than level of the differentiated vibrissa; 
proboscis l')rown; palpi black, very slightly broadened at ends, and 
weakly bristled; occiput not projecting. Mesonotun^ glossy black, 
with a slight greenish or bluish tinge; two pairs of dorso-centrals present; 
squamaj very dark, the margin almost black, fringe blackish. Abdomen 
concolorous with mesonotum; the posterior margin of sixth segment 
with rather long bristles; base of ovipositor highly glossy, the surface 

‘Bull. Cal. State Com. Hort., Vol. I, No. 10, p. 730, 1912. 

tVerh. zool-bot. Ges. Wien., Vol. II, 1861, p. 484, 
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bare except apically on sides, as lon^: as the olonn^alo sixth seunuMU. 
Legs shining black; the posterior bristles on mid tibia distiiK t . \Vitv..:s 
gra>dsh; veins black-brown; subcostal vein distinet, hiM'd with liir'i 
at its apex; outer cross vein at wing middle, and at its uwn It ngih fn.in 
inner cross vein; inner at distinctly beyond middle t)f diseal ei ll; last 
section of fifth vein not two-thirds as long as penult iniate sorbnn; 
veins 3-4 slightly divergent at apices. Ilaltercs black. 

Ivcngth 2 mm. 

Type: Cat. No. 15588, U. S. N. AT. 

Locality: Frontera, Tabasco, Mexico, March, (C\ 11. '1'. 
Townsend). One female. 

Food-plant unknown. 

53. Agromyza tiliae (A)uden. 

Syn: Agromyza lilies Couden, Proc. Wash. Ent. Soc., Vul. tX, 11)07, p. 31. 

Female: This species is very similar to .1. ivcbsUri, but dilUn; 
as follows: The antennae arc smaller, the third joint being rather 
below the average size; the arista is not so distinctly thiek('n<’d at 
the base, nor for such a long distance, the thickening ta])ering gradually; 
tfic mesonotum is shining black; with two pairs of dorse-ccntr.ils; 
the pleurae, scutellum, and abdomen glossy black; the squama' and 
leg.s are similar in color to websteri, but the mid libi;c has the* ]><)sicrior 
bristles distinct, though small; and in size iilicc averages less, 2 3 mm. 
The venation in both species is rather variable, but Ihc' outer cross 
vein is generally at less than its own length from thc^ inner. 

The type series which is in rather poor condition, was 
reared from the galls on twigs of lime trees. Locality: jem- 
nings, Missouri, March- April, 1007, (Airs. Hickey). 

The twig in collection shows the galls arranged on the 
surface, independent of the position of the leaf buds, whereas 
in websteri the galls are apparently confined to the bases of the 
buds. There are two specimens in collection, one male Veilcb, 
Virginia, June 9, 1912, (F. Knab), and one female, Delaware 
County, Pennsylvania, July 23, 1802 (no collector’s name), the 
former at least of which belongs to this species. 

54, Agromyza schineri (liraud. 

Syn; /Igromysa schineri Giraud, V’erh. zool.-bot. C;e.s. \Vicn, \ cl. II, ISbl, 
P- 484. _ _ 

Male and Female: This spccic.s is very similar to iiU(c but difk-rs 
as follows: The frons is distinctly broader, being over one-third as 
wide as head; the orbits are broader, the oceilar triangle is broader 
and shorter than in iilics, the ocelli not fonning an equilateral triangle 
as in that species, the distance between the posterior pair being dis- 
tinctly greater than that bctw'een those and the anterior one; the 
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arista is comparatively shorter and more distinctly swollen in schineri 
than in tilice; and the posterior surface of mid tibia in schineri has no 
distinct bristles. 

Length 2--2.5 mm. 

Originally described from Europe. 

Locality of specimens in U. S. National Museum collection: 
Toronto, Canada, (collection W. Brodie); I have seen two 
specimens reared from galls on Poplar by C. A. Frost, Framing* 
ham, Massachusetts, submitted by C. W. Johnson. 

of). Agromyza congregata, new species. 

Male: This s|}ecies is very similar to tilice, but differs as follows: 
'I'he orl)ital bristles arc four in number, strong and equally spaced; 
the chet'ks are comi)arati\’ely higher, being at center rather more than 
otK’-third the height of eye; the marginal mouth bristles are strong, 
and fonn a grou]) at the anterior angle of cheek, amongst tvhich the 
vibrissa is hardly distingui.shablc; the entire color of insect is a dee]) 
black; the legs are strong and there is no trace of the posterior Vjristks 
on the mid tibia; llte wing venation is similar to tilice. 

length 1.7d mm. 

Type: Cat. No. lb5S9, U. S. N. M. 

Locality: Williams, Arizona, May, (H. S. Barber), one 
male. 

Food-plant unknown. 

oO. Agromyza minima, new .species. 

Male: Frons black, center stripe opaque, orbits and frontal 
triattglc glossy; l)readth of frons one-third that of head; orbits narrow, 
cac'h not one-fourth as wide as center stripe; four rather weak orbital 
bristles present, the orbits with additional short hairs; face black. 
o]>aquc, conca\x' in profile, mouth margin produced; cheek black, 
short, highest at center, where it is about one-fourth as high as eye; 
marginal bristles of moderate strength, the vibrissa weakly differen- 
tiated; occiput not projecting; antennte of moderate size; third joint 
regularly rounded, distinctly shorter than broad; arista not much swollen 
at l>asc,Tapering. almost bare, its length equal to from its base to almost 
upper orbital bristle. Mesonotum glossy black, with a slight blut-li 
tinge; two ])airs of dorso-ccntrals present; pleurae concolorous with 
disk of mesonotum; squamae gray, margin and fringe browm. Abdomen 
glossy black, with a distinct metallic bluish tinge. Legs black; the 
posterior mid tibial bristles distinct, though small. Wings grayish; 
inner cross vein at slightly beyond end of first vein, and at slightly 
beyond middle of discal cell; outer cross vein at about its own length, 
from inner, and at slightly beyond vdng middle; last section of fifth* 
vein barely more than one-half as long as penultimate section; vein- 
3-4 almost parallel on their last section. 

Length slightly over 1 mm. 
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Type- Cat. No. 15590, U. S. N. M. 

L^ality: Trinidad, West Indies, June, (A Busck). 

Paratypes: Three females. Those are identical with the 
male in all essential characters. Localities: Mayaguez, Porto 
Rico, January, 1899 (A. Busck); Utica, Mississippi, Atij^ust 
(no other data); and one specimen taken on flowers of Hige- 
lovia graveolans, Mescalero, Mexico, October 2, ISflli (T. D. .\. 
Cockerell). Food-plant unknown. 

Williston’s description of Agromyza anthrax. 

Trans. Ent. Soc. Lond. 189G, p. 430. 

“Agromyza anthrax, n. sj).” 

“Male: Black, hut little shining. Front very ])roaih neartv 
square, its width rather exceeding its length; o])aque htack, on its 
low'er margin yellowish. Antenna' black, third joint n'lunded, large, 
pubescent, arista very short pubescent. Face receding, excavated, 
not at all visible from the sides; chocks linear, with black bristles 
along the oral margin, and a rather stout vibrissal bristle in front. 
Palpi projecting beyond the oral margin, yellow. Mesonotum ainl 
seutcllum a little shining. .Abdomen opaque, oval. Hal teres yellow. 
Knees and tarsi yellow, the distal joints of the latter brownish. Wings 
lightly tinged; the third \xin terminates in the ajx'x of the wijig; 
penultimate section of fourth vein about one-thinl as long as the 
ultimate section of fifth.’^ 

'“Length mm.” 

“One specimen, St. Vincent.” 

Owing to the omission to mention the number of dorso- 
central bristles in this species, and some other essential char- 
acters, I cannot place this species in my synoptic table, l>ut in 
general appearance it must approach very closely to varifrons 
Coquillett. 

Williston's description of Agromyza innominaia. 

Trans. Ent. Soc. Lond. 189G, p. 443. 

“Agromyza innominata, n, sp.” 

“Male: Head yellow, a blackish spot at the ocelli; front Inoad. 
AntennfE yellow; third joint longer than Ijroad; arista finely ])iilx‘.seeni. 
Face short, gently excavated in profile; checks rather broad. Palpi 
elongate, dilated. Thorax obscurely reddish yellow; mesonotum 
^rith black hairs. Scutellum large, witli two stout, remote, Idack 
l)ristles. Abdomen brown or blackish, yellowish at base. Legs light 
yellow; hind femora black at the immediate ti]j. Wings cincTcous 
hyaline; basal cells complete; penultimate section of fourth vein a 
little longer than the posterior. ” 

“Length 134 mm.” 

“One specimen.” 

“Locality: St. Vincent, West Indies.” 



330 


Annals Entomological Society of America [Vol. VI, 


have not seen this species, and cannot place it in niy 
synoptic table from the characters given in the description. 
No species of Agromyza that I have seen has only two scutellar 
bristles, and the palpi are remarl^ably large for a species of this 
genus. The head, with the exception of the palpi, as figured, 
looks like an Agromyza, but the arista is rather strongly pubes- 
cent, for most of the species in that genus, I suspect that it 
does not belong here, and the head figured on page 292 in 
Williston’s Manual, which is quite evidently a reproduction 
of his figure 158 on Plate 14 of the original publication of the 
description, being given as “Agromyza (nov. gen.?)'’ in the 
Manual, would seem to indicate that Williston also thought 
so in 1903, whatever he may have thought in 1896. No 
indication is given as to the specific identity of the species, 
or source from which figure came in the Manual. 

Lundbeck’s description of Agromyza arctic a. 

Vidensk. Meddcb Copenhagen, 1899, p. 304. 

“ 14S. A. arctica n. sp. Fig. 4.’’ 

“Brunncocincrca, thorace opaco, abdomine subnitido, lateribiis 
thoracis maculis flavis omatis, lateribus abdominis fiavis, segmentis 
abdominis margine posteriore anguste flavescente. Fronte sordide 
flava, lunula supra antennJis flava; antennis flavis, basi et margine 
exteriore articuli tertii brunnescentibus, arista nigra. E-pistomate 
flavo. Alis hyalinis, Icviter flavescentibus, nervo longitudinali quarto 
in apice alee excurrente, costa ad apicem nervi longitudinali quarli 
producta. Halteribus flavis. Pedibus cincrasrentibus, geniculiset 
lateribus inferioribus femorum flavis. cT 9 ■ Long. 2 mm. 

‘‘A. gcniculataj affinis. Mas. Brunncocincreus, thorax opacus, 
abdomen subnitidum, thorax longe sed parce pilosus. abdomen brevius 
pilosum, saitelluni in margine posteriore quattour setis longis instruc- 
tum; latera thoracis dilute cinerea, maculis flavis omata, latera abdo- 
minis tot a flava, margincs posteriores segmentorum anguste flaves- 
cenLcs (saepe obsolete), metanotum sub scutellum linea flava omatuin. 
Frons sordide flava, supra antennas lunula flava. Antennae flavse, 
basi et margine dorsali articuli tertii brunnescentibus, arista nigra. 
Epistoma flavum, occiput brunneogriseum. Alae hyalinae, leviter 
flavescentes, nervus longitudinal is secundus et tertius leviter arena ti, 
ad apicem reflexi, nervus longitudinalis quartus rectus, in apicem ake 
excurrehs, costa ad apicem nervi longitudinali quarti producta, ner\'e 
transversali appropinquati, posterior ante mediam alam situs. Hal- 
teres flavi. Pedes cinerei, genicuHs et femorum lateribus inferioribus 
flavis sive refuscentibus. Fcm. Mari similis, abdomen ovipositore 
conico, nigrobrmuieo, valde nitido, daubus lameHis nigris, panus 
terminato.” 
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“Individua plvires adsiint colore toto et pra?scrtini abdoinini^; 
dilutiore versimiliter immatura. ” 

“Synes at forekomme temmelig almindelig hugs hole Wstkvston 
idet mindste op til 69° N. Br.; traeffes isa-'r i Pilekrattot. barvt^ii 'lever 
maaske i Pileblade. Igaliko-Fjord, Timugdliarlikfjord, 'Passiusak 
Kristianshaab, Sydostbu^en (Forf.). 

This species bears a resemblance to borealis described on a 
previous page, the venation being almost identical in Lund- 
beck’s figure with that given in this paper for borealis, but his 
description is lacking in several essentials, so that it is not 
possible to say definitely whether the species are really the 
same or not. 

Cerodontha Rondani. 

Syn: Cerodontha Rondani, Dipt. Ital. prod. I\', ISdl, j). 10. 

Odontocera Macquart, Suit a IlufTon, V^ol. II, lS3o, p. Ul“> tProncc.). 

Ceralomyza Schiner, Wien, entom. Monatschr. V(jI. VI, 1SG2, p. 434. 

Characters of the Genus. 

Similar in most respects to Agromyza, but the third antennal 
joint terminates, on the upper surface, in a thorn-like point. 
The frontal and thoracic bristling is similar in nature to that 
of Agromyza, but in no case have I seen more than tw'o scutcllar 
bristles on the species I have examined; nor do I know of any 
species in which more than two are present. Tlie mid tibia 
has no posterior bristles, and the costa always reaches to tlie 
fourth vein. 


Cerodontha dorsalis Loew. 

Plate XXXr, Figs. 33, 39. 

Syn: Odontocera dorsalis Loew, Dipt. Anicr. Sept., Indig,, Cent. 1. 18G1, 
species 99. 

Male and Female: Frons yellow, opaque, in breadth about one- 
half that of head; orbits sometimes blackened, very narrow, on upper 
half each not over one-sixth as wide as center stri]je; three distinct 
orbital bristles present, and on lower portions a few short hairs; proeli- 
nate ocellar bristles parallel, or slightly divergent, separated at base 
by as wide a space as posterior ocelli; antenrue yellow, lliird joint 
black, one and one-half times as long as broad, ending in a thorn- 
like point on upper side; arista black, distinctly tliickcncd at base and 
tapering to near its middle, pubescence indistinguishable, length of 
arista short of twice the length of antennae; face yellow, slightly concavo, 
central keel rounded; cheeks yellow, higher posteriorly than anteriorly, 
and at highest point about one-half as high as eye, marginal l>rislles 
distinct; vibrissa strong, differentiated from marginal bristles; proboscis 
and palpi yellow; occiput unprojecting on up[)er half, Mesonotum 
with disk entirely glossy black, with sometimes an indication of grayish 
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pollen » or with the central portion in front of scutellum yellow, more 
rarely with two narrow black stripes on sides, and the central yellow 
ixjrtion carried forward at its anterior margin, slightly beyond middle, 
as narrow lines which more or less distinctly intersect the broad discal 
black mark, giving the disk the appearance of having five stripes, or a 
pattern somewhat similar to that of Agromyza lateral margins 

of mesonotum broadly yellow; htuneri with a black spot; foiir pairs 
of dorsO'Central bristle.s on mesonotum; no setulce on disk; pleiinc 
yellow with black varigations; squamae yellow, the fringe brownish 
or grayish; scutellum all black or with the disk yellow, two scutellar 
bristles present. Abdomen from almost entirely yellow to almost 
entirely black, jx>sterior margins of segments narrowly yellow. Legs 
slender, yellow, sometimes with fore tibise and tarsi blackened, all 
tarsi brownish. Wings as figure. 

Length 2-2.5 nun. 

The following is a list of the States from which I have seen 
specimens: Connecticut, Massachusetts, Iowa, Florida, Geor- 
gia, District of Columbia, Kentucky, Indiana, Nevada, New 
Mexico, Texas, Utah, Washington, Tennessee, Nebraska, 
Michigan, Illinois and California. 

I have also seen specimens from Mexico and Porto Rico. 
The larva mines the stems of grains and grasses. 

ADDENDA. 

Agromyza quadrisetosa, new species. 

Female: Back subshining. Head yellow, ocellar spot, up])er 
third of orlhts, hack of head, 3rd antennal joint, palpi and upper mouth 
margin black. Mesonotum with lateral niargins broadly pale, whitish 
yellow, humeri with a black spot ; pleurae with tipper margin concolorous 
with margin of mesonotum; scutellum yellow, margined on sides with 
black, squamic yellow. Abdomen black, glossy, the segments with 
narrow, yellow, posterior margins. Legs entirely shining black. Wings 
clear, has^il portion of veins pale yellow, outer portions brownish. 
Hal teres yellow. 

Frons about one and one-third times as long as broad at vertex) 
orbits glossy, six orbital bristles present, incurv^ed, situated on middle 
of orbit and of good length; orbits otherwise bare; antennae of moderate 
size, third joint rounded, second joint with dorsal bristle distinct; 
arista tapering, bare, browm in color, equal in length to from its base 
to second uppermost orbital bnstle; checks at anterior margin about 
equal in height to breadth of third antennal joint, at posterior margin 
equal to slightly more than half of the height of the eye. Mesonotum 
with 4 pairs of dorso-centrals, between which are 2-3 irregular rows of 
setulae which do not extend to posterior dorso-centrals; scutellair bristles 
(4) subequal. Abdomen with apices of all segments armed with 
rather strong bristlc-like hairs. Legs with mid tibial posterior bristles 
absent or very weak. Wings with costa to fourth vein; vdtis 3-4 
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divergent; outer cross vein at less than its own length from inner and 
but little beyond end of first vein; last section of fiftii vein twice as long 
as penultimate section 

Length 2 mm. 

Type: Cat. No. 15957, U. S. N. M. 

Type locality: San Antonio, Texas, April 8, I9(i7 (F. C. 
Pratt). Nothing recorded of early stages. 

This species belongs to the pusilla grouj), ])ut may readily 
be separated from any of those in this ])apcr by the black 
palpi, third antennal joint and legs. It is distinct from any 
of the European species I have examined. 

Agromyza melampyga Loew. 

This species has been bred by C. R. Jones at San Antonio, 
Texas, from root of Plantago media. 

Agromyza citreijrons Mai loch. 

I had some doubt as to the distinction of this s])ccies from 
hilar ella Zetterstedt, but I have since examined specimens 
belonging to the National Museum in Budai)est. and ('onsidor 
them quite distinct. Hilarella has the Irons darkcT than 
citreifro7is, the antennae darkened on upper surface of third 
joint, the face less receding, the eyes longer than high, the 
' wings narrower, the inner cross vein distinctly before middle r)f 
discal cell, and the last section of fifth vein very distinctly 
longer than the penultimate section. 

Agromyza longipennis Loew. 

I have examined specimens from Europe, of genieulata since 
writing the above, and find they are distinct from longipennis 
in having the legs less broadly yellow on joints, the arista 
almost bare, as against the distinct pubescence of longipennis, 
and the last section of fifth vein distinctly shorter than penul- 
timate section. 


Agromyza angulaia Loew. 

Xwo specimens submitted as luctuosa Meigcn from Buda- 
I'icst represent two distinct species, one of which is very close 
to angulaia Loew. Under the circumstances I consider that it 
IS not desirable to question the retention of angulaia as tlie naf7ie 
lor the American species. 
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Agromyza ahnormalis Malloch. 

This species differs from obscuritarsis Rondani in being 
more robust, darker in color throughout, and particularly 
in that the frons and hal teres, and in neuration, the last section 
of fifth vein in obscuritarsis being about one and one-half 
times as long as penultimate section. Both species have 4 
pairs of dorso-centrals. 

Agromyza kincaidi Malloch. 

On comparison of the type of this species with specimens 
submitted from Budapest museum as Jiigripes, I find that the 
European form has over all a more glossy black color, the 
frons is much narrower, being barely wader than wddth of 
either eye, and narrow^ed anteriorly, the arista is almost bare, 
the squamae are darker, wdth brown fringes, and the last 
section of fifth vein is almost as long as the penultimate section. 

An example from Hampton, N. H. (S. A. Shaw) agrees in 
almost every particular with those from Europe so that this 
species may be added to the American list and the name 
changed to siibni gripes n. nom. for the reasons stated in this 
paper. 

Agromyza pruvwsa Coquillett. 

This species has been reared from larvae mining under 
bark on birch trees by C. T. Green of the Division of Forest 
Insects, at Falls Church, Va. I have examined two males 
which agree in every particular wdth the type, except in being 
rather larger. 

Agromyza ccerulea Malloch. 

I have examined a series of 8 specimens reared from Ipomoca 
sinuata and 5 from Ipomoea lacunosa, at Victoria, Texas, 
in September, 1907, and 7 from same locality August, 1907, 
labelled Ipomoea, by J. D. Mitchell. They agree with the 
Mexican specimen in all particulars. 

Agromyza texana Malloch. 

Tw^o pairs taken in copula at Kerrville, Texas, June 19, 
1907 (F. C. Pratt). 
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INDEX TO GENERA AND SPECIES. 
Names in italics are synonyms. 


PAGE 


abbreviata (Agromyza) 285 

abnormalis ( “ ) 320, 334 

affinis ( “ ) 317 

Agromyza 270 

amenta (Agromyza) 278 

angulata ( “ ) 304 

.anthrax ( “ ) 329 

arctica ( “ ) 330 

bicornis ( “ ) 31 S 

blanda ( “ ) 278 

borealis ( " ) 280 

brossiccB (Oscinis) 278 

hrevicostalis (Agromyza) 28^1 

burgessi ( “ ) 323 

cjEHilea ( “ ) 322 

canadensis ( “ ) 299 

caj)itata ( “ ) 297 

Ceraiomyza 331 

Ccrodontha ,331 

ciucifrons (Agromyza) .... .290, 333 

coloradensis ( “ ) 295 

congregata ( ) 328 

coquelletti ( “ ) 297 

coronata ( ) 293 

curvipaplis ( “ ) 318 

davisi ( '' ) 284 

diniinuta (Phyllomyza) 278 

discalis (Agromyza) 277 

Domomyza 286 

dorsalis (Cerodontha) 331 

dubitata (Agromyza) 311 

^xilis ( “ ) 278 

jiaveola ( “ ) 2S0 

fiaviveniris ( “ ) 282 

flavonigra ( “ ) 281 

fragari® ( « ) 307 

geniculata ( “ ) 333 

^rossicornis ( “ ) 300 

nnmaoulata ( “ ), 289 

inconspicua ( “ ) 310 

indecisa ( “ ) ... 292 

innominata ( “ 329 

insularis ( “ ) 318 

Jsolata ( “ ) 300 

jucunda ( « ) 293 

^■ncaidi ( “ ) 285 

idteraiis ( “ ) 293 

iaterclla ( “ ) 300 

j'-^gipennis ( " ) 296 , 333 

longispinosa ( “ ) 276 

iongiseta ( “ ) 326 


I’Vi.K 


maculosa _ (Agromyza) ;t(12 

magnicornis ( “ ) ;{p() 

ma/i'ts (Oscinis) " -jq.j 

marginal is var (Agromyza 

melampyga) 2S3 

marginata (Agromyza) 298 

melampyga ( “ ). 282, 333 

minima ( “ ) 328 

) 309 

nigripes ( - ) . 286 

nitida ( “ ) 288 

Odinia 2S9 

Odontocera , , . 331 

or bona (Agromyza) 27.S 

ornata (Odinia) 290 

pa r V i c e 1 1 a ( .A g n im y z [i ) 2.S7 

parvic(miis( “ ) 312 

PhyLomyza 278 

picta (Agromyza) 275 

pic tel! a ( “ ) 280 

platyptcra ( ■' ) 293 

filuniisela ( “ ). 321 

posticala ( “ ). 308 

jjruinosa ( *' ) 291 

piiella ( “ ). 278 

imsilla ( " ) 278 

piisio ( “ ),. 278 

quadriscLosa ( " ) 332 

salicis ( " ) 311 

sebineri ( " 327 

sc'Utcllata ( “ 2S0 

setosa ( " ) 305 

simplex ( “ ) 315 

svrosis ( “ ) 282 

sirigata i ' " ) 278 

subni gripes ( ) 331 

tceniola ( “ J 308 

terminalis ( “ 308 

texana ( " ) 319. 331 

tilia; ( ) 327 

/rj/o/ti (Oscinis). 278 

variata (Agromyza) 277 

varifrons ( ) 292 

vibrissata ( “ } 3_16 

virens ( ) 321 

viridula ( “ ) 313 

waltoni ( “ ) 303 

wehsleri ( “ )■■ 32-> 

winnemanna; ( “ ) 314 

xanthoccphala( “ 297 

xanthophora ( “ } 275 



336 


A nnals Entomological Society of America 


[VoL VI, 


LIST OF FIGURES. 


Platk XXVIII. Plate XXIX. 


Fig. 

1. 

Wing of A . nil {(la. 

Fig. 9, 

Wing of A. abnormalis. 

Fig. 

2. 

“ “ vihrissata. 

Fig. 10. 


“ borealis. 

Fig. 

3. 

“ '' immacitlata. 

Fig. 11. 

“ 

parvicornis. 

Fig. 

4. 

‘‘ parvicella. 

Fig. 12, 

“ 

^ kincaidi. 

Fig. 

5. 

“ “ fragariiT.. 

Fig. 13. 


“ ciETulea. 

Fig. 

n. 

“ wnltoni. 

Fig. 14. 

“ 

“ variata. 

Fig. 

7. 

‘‘ davisi. 

Fig. 15. 


“ salicis. 

Fig. 

8. 

“ “ brevicostalis. 

Fig. 16. 


“ angulata. 


Plate XXX. 


Fig. 17. 

Head of A , parvicella. 

Fig. 18. 

■* " angulata. 

Fig. 19. 

“ “ canadensis. 

Fig. 20. 

“ “ metampyga. 

Fig. 21. 

“ “ discalis. 

Fig. 22. 

“ “ longispinosa. 

Fig. 23. 

“ “ borealis. 

Fig. 24. 

‘‘ “ vibrissata, male. 

Fig. 25. 

“ “ “ female. 

Fig. 26. 

“ “ nitida. 

Fig. 27. 

“ “ fiai'onigra. 

Fig. 28. 

“ “ coquitletti. 


PJ.ATE XXXI. 

Fig, 29. Hypopygium of A. poslicala, 
male. 

Fig. 30. Head of A. longiseta. 

Fig. 31. Mesonotum of A, melampyga. 
Fig. 32. Wing of A. abbreviata. 

Fig. 33. Wing of Cerodontha dorsalis- 
Fig. 34. Head of A. burgessi- 
Fig. 33. Hypopygium of A . parvicornis, 
male. 

Fig. 36. Head of A, waltoni. 

Fig. 37. “ “ parvicornis . 

Fig, 38, “ “ insularis. 

Fig. 39. “ “ Cerodontha dorsalis 


The Plates were drawn by W. R. Walton, with the exception of Figures 14, 
15 , 30, 34, and 38, which are by the author. 







THE WING VENATION OF THE FULGORIDiE. 

Z. P. Mhralk. 

The present paper is a continuation o( my work nn \hc 
homologies of the wing veins of Hoinopterous itisc-i ts. a jiapor 
having previously been published on the wing venation nf i])i' 
Jassidae.* 

The present paper is based upon a study (d' tht^ wing pads 
of eleven genera of Fulgoridte. These eleven gc'iic'ra an' dis- 
tributed among seven of the eleven commonly rci'ogmzad 
sub-families of Fulgoridee. Two of the sulnfamiHes not la pre- 
sented in this study are not found in our territory and I iiavi* 
not been able to secure representatives of llu' two remaining 
sub-families, Achilida and Fulgorida. The venation of |}u>se 
two sub-families presents no special diflieulties when viewed 
in the light of our knowledge of other Fulgoridai which liave 
been carefully studied. 

The same technique has been used in preparing the material 
for studying the wing venation of the Fulgorida' that was 
used for studying the Jassid:e. The nymphal wings being 
removed as carefully as possible were mounted in water. The 
wing pad wms then cither drawn with the aid of a eamera 
lucida or a photomicrograph made. Afterward a pen and ink 
drawing was made from the photomicrograph uniform witli tin' 
camera lucida drawings. The drawings of the adiilt^ wings 
were made from balsam mounts with the aid ijf the l>dingvr 
drawing apparatus. The magnifications used m both (ascs 
varied greatly being adapted as far as possible' to iho needs 
of individual cases. 

The relation of the main traehex of the' wing ])ads to the' 
body tracheae is an interesting one and one upon which much 
stress has been laid in the past. The relalionshi]»s ol the main 
tracheae of the wing pads can be much better undc'rstood it 
they can be traced back to their origin from tlic nuiin l>o( > 
trache®. 

Unfortunately, however, the wing pads of tnost msei-ts 
are so placed that the body tracheae lie very deep. 1'his makes 
it practically impossible to secure the body irachciC b\ t it 
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ordinary methods* of dissection. If the wing is carefully 
removed, however, the relationships of the main trachea' 
need rujt be disturbed. Some emphasis has also been placed 
on the fact that in some families the tracheae of the wing pads 
arise from a single basal trachea, whereas in certain other 
families the radio^mcdial group of tracheae arises from a cephalic 
body trachea while the cubito-anal group arises from a caudal 
body trachea. In certain cases this character has been used 
to indicate that one family is more primitive structurally 
than another. That such a position is untenable is clearly 
shown in at least two genera of the Fulgoridse in which I was 
so fortunate as to secure enough of the body tracheae as to 
determine this point. In Thionia (Figs. 27, 28) the tracheae 
of the fore wing pad arise from a single body trachea while the 
trachcic of the hind wing pad arise from a cephalic and a caudal 
body trachea. In Amphisccpa (Figs. 5, 6 ), on the other 
hand, the trachea^ of the fore wing arise from two body trachea: 
whereas the trachcrc of the hind wing arise from a single body 
trachea. 


THE FORE WING. 

Unlike the fore wings of the Jassida:, the fore wings of the 
Fulgoridx are exceedingly variable. As is well known, the 
adults of many Fulgorida' occur in two forms, a long- winged 
or macropterous form, and a short-winged or brachypterous form. 
This is especially true of certain genera. While the problem 
of the origin and significance of this variation is an exceedingly 
interesting one. it has not been taken into consideration in 
this paper, and as 4 rule, only macro pterous forms have been 
considered with the exception of a few cases where the hr achy p- 
tcroHs forms are the usual ones. 

The wings of the Fulgoridae show two marked forms of 
specialization from the hypothetical type, the one by the ad- 
dition of accessory branches to the rhain veins and the other 
by the reduction of the number of branches of the main veins. 
The one may be known as specialization by addition, and the 
other as specialization by reduction. An almost perfect 
series can be traced from the one extreme to the other. Forms 
like Ormenis (Fig. 13), show as great specialization by addition 
as is found in any insect of any order, while forms like Bruch- 
omorpha (Fig. 33), show a great deal of specialization by re- 
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duction. While the wing, venation of most of the insoi'ts 
that have been studied extensively so far can be rodnceii to a 
more or less uniform type for the family, in the Ibilgoriil/r 
no such typical form can be given. In the following disiaissi.ut 
of the individual trachea^ the differences in the characti'rs of 
the same trachea in different genera will not he cmpliasized 
so much as their resemblances. 

The Costa of the Fore 

The costa of the fore wing is usually present in the Pub 
goridae, in fact it was found in practically every genus stuilii^l. 
Typically, costa is a single unbranclicd trachea usually of 
somewhat less extent than subcosta. In Ormcnis (Fig. 3), 
however, there are many small lateral traclie:e fonnetl along 
the entire length of the costal trachea, and in AmphisiejMi 
(Fig 5), the tip of the costal trachea breaks np into sc'vcral 
smaller tracheae. In Thionia (Fig. 27). the costal trachea 
shows a strong lateral branch near its base. This branch 
runs parallel with the main branch of costa and semns u* be 
included in the same forming vein. 

The Siihcosta of the Fore If7y/g. 

The subcosta has been found present in all of the genera 
studied. In many of the genera subcosta is a larger and 
more important trachea than radius. In nearly all eases 
it lies parallel with radius for the greater ]:>art lA' its length, 
while in Scolops (Fig. 23), it lies [)arallel with radius for its 
entire length. Subcosta is typically two branched in the 
Delphacida (Figs, 43, 4o), and in the Cixiida (Fig. 47;, while in 
Amphiscepa (Fig. 5), and Ormcnis (Fig. 3n the ti]j of the sub- 
costa breaks up into several small tracheae 

The Radius of the Fore 117 

Radius in the Fulgoridai occupies a much less im]>ortant 
position than in the wings of most other insects which have 
been studied in detail up to the present time. In most cases 
the radial trachea lies parallel with the subcostal tVaclica and 
usually only a single vein is formed in the region 0 (’cupied b}^ 
these two tracheae. In Stobcera (Fig. 4-')), radius is a single 
unbranched trachea lying parallel with subcosta for more 
than half of its length then diverging and running parallel 
with one of the branches of medius for a short distance it 
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diverges toward the costal border. Radius occupies a 
somewhat similar position in Myndus (Fig. 47), except that 
there are three or four small branches near the tip and the 
trachea does not coalesce with medius in any part of its course. 
The condition of the radial trachea in Dictyophara (Fig. 25), 
is almost identical wdth that in Myndus, except that there 
are small lateral branches to\vard the tip. In Thionia (Fig. 
27) and Scolops (Fig. 2:1), the radial trachea is quite similar in 
appearance to that in the genera discussed above except that sep- 
arate veins are formed along these two trachea in Thionia. In 
both of these genera the lateral branches -near the tip are much 
w^eaker and more uncertain in their position and are not the 
fore-runners of typical and fairly constant longitudinal veins, 
but of rather uncertain cross veins which are fairly common 
in these genera. In Amphiscepa (Fig. 5), and Acanalonia 
(Fig. 1) radius is a single unbranched trachea. In Ormenis 
(Fig. :i), the radial trachea consists of tw^o main tracheae which 
separate into several smaller branches before reaching the 
tip. 

The Medius of the Fore Wing. 

In all the genera studied the medial trachea is the most 
important trachea of the fore wing and its branches occupy 
more area than the branches of any other trachea. In the 
genera studied medius seems to be typically four branched 
only in Amphiscepa (Fig. o). Each one of these branches, 
however, branches one or more times before reaching the ti].> 
of the wdng. In Ormenis (Fig. 3), medius divides into two 
branches each branch again dividing into two branches. Each 
of these branches, how^ever, is several times divided before 
reaching the tip of the wing pad. In Acanalonia (Fig. 1), 
medius is three branched, these branches representing medius 
one, medius tw'O and medius three plus four. In Scolops 
(Fig. 23), Dictyophara (Fig. 25) and Thionia (Fig- 27), medius 
is ty])ically two branched, although these branches may divide 
one or mofe times before reaching the tip of the wdng pad. 
The veins w’hich form along these secondary branches are not 
at all constant in position and relative importance. In StobcEra 
(Fig. 45), medius divides into two main branches. These 
branches represent medius one plus two and medius three 
plus four, medius one and medius two separating before reach- 
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ing the tip of the wing pad. In Myndus (Fig, 47). nunlius is 
typically four branched with an accessory branch between 
medius one and medius two. 

The Cubitus and the First Anal of the Fore I 

As in the Jassidae the cubital-first anal group fernis ilie 
most characteristic land-mark in the trachcation of tlte Fui- 
goridae. These two trachea are united for a short <lisianee 
from the body trachea and culhtus is usualh^ two Ijranelu'd. 
In Thionia (Fig. 27), Dictyophara (Fig. 2.j) and Aeanaldnia 
(Fig. 1), cubitus is unbranchod, while in PliyUoscrlis (l"jg. 7), 
cubitus is two branched and in Stobeera (Fig. Id), there is an 
accessory branch between cubitus one and cul>itus two. 

The Second and Third Anal of the Fore IF/z/g. 

The second anal trachea is a simple imbranchcd tracltea 
and usually lies parallel with the first anal trachea, d'he third 
anal trachea is nearly always present in Fulgoridre and is usually 
two branched. The second branch when ])resent usually 
forms the anal border of the fore wing. 

THE HIND WIN(t. 

The hind wing of the Fulgorid.x is almost as variable as 
the fore wing, very little similarity being obscrvcal in the 
different genera of some of the sub-families. Ouite a little 
variation is frequently observed in different individuals f>f tlie 
.same species. 

The Costa of the Hind Wing. 

The costal trachea is present in the following wideh se])a- 
rated genera: Myndus (Fig. 48), Scolops (Fig. 24), Di({yophara 
(Fig. 26), Thionia (Fig. 28), Acanalonia (Fig. 2), and Phyllos- 
celis (Fig. 8). In Thionia, Phylloscelis and Myndu.'s it is united 
with subcosta for some distance from the borly trachea. In 
Scolops it is present only as a weak trachea at the l)ase of 
the wing. 

The Suheosta of the Hind Wing. 

The subcostal trachea was found in all the wing ]>ad:s 
studied. In most of the genera it runs parallel with radius 
for almost its entire length and diverges at the tip. 3 he 
radial and subcostal tracheae are included in a common vein 
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except at the tip where subcosta diverges and the vein which 
forms along this tip in the adult resembles a branch of the radial 
vein. This condition is especially apparent in SiobcBta (Fig. 
46), Myndus (Fig. 48), Dictyophara (Fig. 26) and Ampkiscepa 
(Fig. 6). In Scolops (Fig. 24), subcosta appears merely as 
a weak trachea lying parallel with radius along its base. 

The Radius of the Hind Wing. 

In nearly all cases radius of the hind wing is a single un- 
branched trachea. In certain genera, however, such as Scolops 
(Fig. 24), Dictyophara (Fig. 26) and Acanalonia (Fig. 2), radius 
shows more or less tendency to branch near the tip. These 
branches are rather variable as an examination of different 
individuals of the same species clearly shows. Therefore I 
have made no attempt to homologize these branches. 

The Medius of the Hind Wing. 

A typical medius of the hind wing of Fulgoridas is two 
branched, but frequently these branches show a decided 
tendency to branch again before reaching the tip of the wing 
pad. In Stobcera (Fig. 46) and Thionia (Fig. 28) medius is a 
simple un branched trachea which in Stobcera runs parallel with 
cubitus for a considerable distance, the veins of the adult 
coalescing at this point. 

The Cubitus of the Hind Wing. 

In many genera cubitus of the hind wing occupies the 
greatest area and bears somewhat the same relationship to the 
other tracheae of the hind wing that medius bears to the other 
tracheae of the fore wing. In Myndus (Fig. 48) and Phylloscelis 
(Fig. S), cubitus is unbranched. In Stobcera (Fig. 46), Thionia 
(Fig. 28) and Scolops (Fig. 24) cubitus is typical. In the other 
genera studied cubitus has tw'o principal branches, each of 
which bears one or more accessory branches. 

The Anals of the Hind Wing. 

The first anal of the hind wing bears the same relation 
to cubitus that it does in the fore wing. The second anal 
trachea is usually simple and unbranched, and. lies parallel 
with the first anal. The third anal trachea has been found 
in all of the genera studied and is usually branched. Although 
in some cases Thionia, Dictyophara and Scolops the third 
anal trachea is three branched. 
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SUMMARY. 

Owing to the fact that the adult win^i^s of iho Ful^urid;e 
vary so much it has seemed best to suniniarize the hoiuoloojos 
of adult wing veins by giving a discussion of tlie characicrs 
of the adult wings of the various subfamilies. 

Sub-family Fulgorida. 

Both the fore and hind wings of this su1>-familv are char- 
acterized by a large amount of reticulation. Nearly al! the 
members of this sub-family arc characterized by leaving a 
large number of accessory veins. These accessorv veins 
may be added to radius, medius or cubitus, but in sona* cases, 
as in Poiocera (Fig. 9) all three of these veins bear ai cessory 
veins. In the hind wing radius and medius do not usually 
bear many accessory veins, biu cubitus usually has sev<‘ral 
accessory veins. Another characteristic of the hind wings is 
the fact that the cross veins are a])t to l)e conneeted togc'tlnT 
forming false veins between the princijxil veins. 'Flu'sc false 
veins usually lie along the folds of the wing. 

Sub-family Flatida. 

The chief characteristics of this sub-family are: I'irsi, 

that the costal vein is remote from the costal border of the 
wing and connected with it by means of a numl>er of eross 
veins; second, that radius and medius are ])rovided with a 
large number of accessory veins; and third, that these aia'cssory 
veins are usually connected by a definite series of cross veins at 
a uniform distance from the aijical border (jf the wing. The 
hind wing is chiefly characterized by the great develojuncnt 
of the anal area of the wing, and by a large number of accessory 
veins attached to cubitus. 

Sub-family Acanaloniida. 

The fore wings of the members of this sub-family arc* 
characterized by having a large number of cross veins between 
the branches of the principal veins. They are also characterized 
by having radius simple and unbranched, and the larger area 
of the wing occupied by the branches of the medius. In some 
cases, Amphiscepc (Fig. loo medius is typically four branched 
with the addition of accessory veins to some of the V>ranches. 
In other cases, ./lea wa/owm (Fig. 17), medius is three branched. 



348 


A finals Entomological Society of A merica [V ol, V I , 


the branches representing medius one, medius two and medius 
three plus four. The hind wing is characterized by the great 
development of cubitus, and the fact that in certain cases, 
Antphiscepa (Fig. 16), radius and medius coalesce for a con- 
siderable distance from the base of the wing. 

Sub-family Achilida. 

The fore wings in this sub-family are characterized by the 
fact that subcosta and radius are coalesced for a considerable 
distance from the base, and the fact that there are usually 
several cross veins between subcosta and the costal border 
of the wing. Radius and medius offer no special characters 
and cubitus is typically two branched, although there are 
frequently accessory cross veins between cubitus two and the 
anal border of the wing. 

Sub-family Dictyopharida. 

The chief characteristics of this sub-family are to be found 
in the complete or all but complete coalescence of subcosta and 
radius. In Scolops (Fig. 29), they are completely coalesced. 
In Dictyophara (Fig. 31), nearly completely coalesced, but in 
Phylloscelis (Fig. 22), are not coalesced except for a short dis- 
tance at the base. Medius is typically two branched, but 
in Scolops (Fig. 29), there are several accessory branches. 
In Scolops (Fig. 29), and iDictyophara (Fig. 31), cubitus is 
typically two branched, but in Phylloscelis (Fig, 22), cubitus 
bears several accessory branches. 

Sub-family Issida. 

I have studied only a few genera in this sub-family. In 
Thionia (Fig, 35), all of the branches of the principal veins 
are reduced, medius alone being typically two branched. 
All of the' veins are connected by a number of cross veins. 
In Bruchomorpha (Fig. 33), a study of the adult wing alone 
seems to indicate a condition closely approximating the con- 
dition found in the Delphacida, in which radius and medius 
are coalesced for a considerable distance, radius diverging 
strongly and coalescing with medius throughout the middle of 
its course, and then diverging strongly toward the costal border 
of the wing. In all of the Issida that I have examined second 
and third anal are coalesced for nearly half of their course at 
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the tip. In Thionia (Fig. 36), the anal area of the hiiui wing 
is larger than the preanal area, and third anal is cliaractcrized 
by the addition of a large number of accessory veitis. In 
Bruchomorpha (Fig. 34), the hind wing is greatly reduced in 
area, and the principal veins only are represented by simple 
unbranched veins. 


Sub-family Derbida. 

In this sub-family, also, subcosta and radius are eoalrscrd 
for a considerable distance from the base, and both <arc‘ tyjneallv 
two branched; although in some cases, Otiocerus (Fig. ;h)), tlure 
are a number of cross veins between subcosta and tlu' costal 
])order. Medius is typically four branched witli a numbt'r of 
accessory veins added to medius one. In Anotia (l"ig. 37), 
and Otiocerus (Fig. 39), there is an accessory vein hetwecii 
medius three and four. In Lamenia (Fig. 41), there are no 
accessory veins between medius three and medius four, and 
only a single accessory vein between medius one and medius 
two. Cubitus is typically two branched, but in Otiocerus 
and Anotia these branches do not extend to the anal border 
-cof the wing, but unite with the coalescerl anals at somo little 
distance from the border of the wing. In the hind wings, 
subcosta and radius are coalesced, and medius is two branched 
in Anotia (Fig. 38) and Otiocerus (Fig. dO), l)ut unhranched 
in Lamenia (Fig. 42), Cubitus of the hind wing is two hramduMl 
in all of the members of this sub -family which 1 have examined. 

Sub-family Cixiida. 

This sub-family also is characterized by tlie fact that 
subcosta and radius are coalesced for some distance from the 
base. Subcosta is typically two branched, although in Both- 
riocera (Fig. 60), Oliarus (Fig. 58) and GLcleus (Fig. 62) su]kt- 
numerary veins are added between subcosta one and subcosta 
two. Radius is typically three branched, altlujugh these 
branches are somewhat variable in their relationships. .Medius 
is typically four branched with an accessory vein between 
tnedius one and medius two, although in Oliarus (Fig. 58), 
both medius one and medius two bear accessory veins. Cubitus 
of the fore wing is typically two branched, and second and third 
finals are coalesced at the tip. In the hind wing subcosta and 
radius are coalesced for a considerable distance from the base, 
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and radius has two branches except in Myndus (Fig. 5(ij. 
Medius is typically three branched except in CEcleus (Fig. 63), 
where it is only two branched. Cubitus is unbranched in 
Myndus, and two branched in all of the other members of 
this subfamily that I have examined. 

Sub-family Delphacida. 

In the fore wing, subcosta is typically two branched. Radius 
is coalesced with subcosta for about half of its length, when it 
diverges suddenly, then coalesces near the middle of its course 
with medius one plus two. It then diverges toward the costal 
border of the wing. Medius is typically three branched, 
the branches represented being medius one, medius two and 
medius three plus four. Medius three plus four frequently 
coalesces for a short distance with cubitus one, as in Lihurnia 
(Fig. 53) and Stenocranus (Fig. 49). In Stohcera (Fig. 51), 
these two veins are connected by a short cross vein. Cubitus 
is three branched an accessory vein being developed along 
the anal side of cubitus one. In the hind wing, subcosta and 
radius are coalesced for more than half of their length and 
medius is unbranched. Cubitus is typically two branched, 
cubitus one coalescing for almost its entire length with medius, 
being separated only at its tip. The anal area of the hind wing 
is considerably enlarged and the third anal is frequently three 
branched. 
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EXPLANATION OF PLAI'ES. 


Plate XXXI I. 


Fig. 1. 

Fore wing pad of Acanal(.>nia sp. 

Fig. 2. 

Hind “ 

“ Aeanalonia sp. 

Fig. 3. 

Fore “ 

“ Ormenis sejdentrifjnalis .Spin, 

Fig. 4. 

Hind “ 

“ Ormenis scptentiron.dis Sjiin, 

Fig. 5. 

Fore “ 

“ Amphiscepa bivittala .S.ay. 

Fig. 6. 

Hind 

“ Amphiscepa bivittata Say. 

Fig. 7. 

Fore “ 

“ Phylloscelis atra Germ. 

Fig. 8. 

Hind “ 

“ Phylloscelis atra Germ. 



Plate XXXIIL 

Fig. 9. 

Fore wdng of Poiocera fuliginosa Uiil. 

Fig. 10. 

Hind 

“ Poiocera fuliginosa Uhl. 

Fig 11. 

Fore 

“ Cyrj)optus belfragci Stab 

Fig. 12. 

Hind 

“ Cyrjx)ptus belfragei Stab 

Fig. 13. 

Fore 

“ Ormenis septentrional is Spin. 

Fig. 14. 

Hind 

“ Ormenis septentrionalis Spin. 

Fig. 15. 

Fore 

“ Amphiscepa bivittata Say. 

Fig. 16. 

Hind 

“ Amphiscepa bivittata Say, 

Fig. 17. 

Fore 

“ Aeanalonia latifrons Walk. 

Fig. 18. 

Fore 

“ Elidiptera opaca Say. 

Fig. 19. 

Hind 

“ Elidiptera opaca Say. 

Fig. 20. 

Fore 

“ Catonia sp. 

Fig. 21. 

Hind 

“ Catonia sp. 

Fig. 22, 

Fore 

“ Phylloscelis atra Germ. 



352 


Annals Entomological Society of America [Vol. VI, 


Fig. 23. 
Fig. 24. 
Fig. 25. 
Fig. 26. 
Fig. 27. 
Fig. 28. 


Fig. 29. 
Fig. 30. 
Fig. 31. 
Fig. 32. 
Fig. 33. 
Fig. 3i. 
Fig. 3.5. 
Fig. 30. 
Fig. 37. 
Fig. ;i8. 
Fig. 39, 
Fig. 40. 
Fig. 41. 
Fig. 42. 


Fig. 43. 
Fig. 44. 
Fig. 45. 
Fig. 4G. 
Fig. 47. 
Fig. 48. 


Plate XXXIV. 

Fore wing pad of Scolops sp. 

Hind “ “ Scolops sp. 

Fore “ “ Dictyophara sp. 

Hind “ “ Dictyophara sp. 

Fore ^ “ Thionia simplex Germ. 

Hind “ Thionia simplex Germ. 

Plate XXXV. 

Fore wing of Scolops perdix Uhl. 

Hind “ Scolops perdix Uhl. 

Fore “ Dictyophara florenfe Stal, 

Hind Dictyophara florens Stal. 

Fore “ Bruchomorpha oculata Newm. 

Hind “ Bruchomorpha oculata Newm. 

Fore “ Thionia India ta Say, 

Hind “ Thionia bullata Say, 

Fore “ Anotia sp. 

Hind “ Anotia sp. 

Fore “ OtioceniR coquebertii Kirby. 

Hind “ Otiocerus coquebertii Kirby. 

Fore “ Lamenia vulgaris Fitch, 

Hind “ Lamenia \nilgaris Fitch'. 

Plate XXXVI. 

Fore wing pad of Stenocranus sp. 

Hind “ Stenocranus sp. 

Fore “ Stobeera tricarinata Say. 

Hind “ “ Stobaera tricarinata Say. 

Fore “ Myndus radicis Osb. 

Hind “ Myndus radicis Osb. 


Plate XXXVJT. 

Fig. 49. Fore wing of Stenocranus lautus V. D. 
Fig, 50. Hind “ Stenocranus lautus V. D. 

Fig. 51. Fore " Stobaera tricarinata Say, 

Fig. 52. Hind “ Stobaera tricarinata Say. 

Fig. 53. Fore “ Libumia omata Stal. 

Fig. 54. Hind “ Libumia omata Stal, 

Fig. 55. Fore “ Myndus sp. 

Fig. 56. Hind “ Myndus sp. 

Fig. 57. Fore “ Cixius sp. 

Fig. .58. Fore “ Oliarus 5-lineatus Say. 

Fig. 59. Hind “ Oliarus 5-lineatus Say, 

Fig. 60. Fore “ Bothriocera pro-signoretti. 

Fig. 61. Hind “ Bothriocera pro-signoretti. 

Fig. 62. Fore “ CEcleus decens Stal. 

Fig. 63. ■ Hind “ CEcleus decens Stal. 
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THE PRINCETON COLLECTION OF FOSSIL BEETLES 
FROM FLORISSANT. 

By H. F. WiCKH.\M, Iowa ('ity. I. um 

Through the kindness of Professor (hlbert van In^m. 
of the Department of Geology of Princeton Universiiy, I Ikiw 
been allowed to study the collection of Florissant fossil lurilcs 
in his care. The series is of particular interest since it forms 
a part of the material used by Scudder in WMirking up two 
of his principal papers on the Tertiary insects* and contains 
many of his types and cotypes. He studied the prt'sent col- 
lection with special reference to the Ade])haga, Cdavicornia 
and Rhynchophora and in these groiqis described ])racti(\aI1v 
all of the novelties which were in suniciently good condition 
for that purpose. With the cxcei)tion of Afa’fu'its /xilrs^cns, 
for the determination of which I am responsible, all of the sjn'eics 
attributed to his authorship in the following list were identified 
by him and the specimens re])resenl the originals whitb serve* 1 
as the bases of his descriptions. Those attributed to inysidf 
are either lately published or now in jiress ( Iscuvlienc d'en 
are described as new. The drawings are made with a cana'ia 
lucidaand represent only what actually remains of the sjH’ciinens. 
there being no attempt to restore lost parts or to i<leali/.e any of 
the characters. 

As in all collections of fossil insects, a goo*l many <if 1h(‘ 
specimens arc in too poor preservation to rc])ay simly, Jait 
it is possible to recognize the forty-two species list*'*] below. 

Carabidac. 

Bembidium tumutonim Scudd. 
iberostichiis vvalcotti Scudd. 

Amara danse Scudd. 

sterilis Scudd. 

Harpalus whilficldii Scudd. 

Staphylinidai. 

Staphylinus lesleyi Scudd. 

Bliilonthus abavns Scudd. 

Xantholinus tenebrarius Scudd. 
bithocharis scottii Scudd. 

Bledius morsei Scudd. (?) 
osborni Scudd. 


*Monographs of the United States Geological Sur\ (‘y, \o!h, X\i and XL 


( 'i 

Cofcinrll.T n. 

Antboropliagiis i>- p' 

Dermcstf> i rrl W ji kf). 
Altagcnus ;d;< vrigin.alis n. 

Byrrhida'. 

Byrrhus romiiig<Ti Scu'M. 
Buprc.st.ida;. 

Mcianophita hamllirsohi Wi' kh. 


3^9 
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Lampyridae. 

Podabrus wheeleri Wickh. 

cupesoides Wickh. 
Telephorus humatus n. sp. 
Tryjjhcrus aboriginalis n. sp. 

Ptinidae. 

Xestobium (?) alutaceum n. sp. 
Scarabaeidae. 

Atacnius putescens Scudd. 
Aphodius aboriginalis Wickh. 

Cerambycidae. 

Callidiopsitcs grandiceps n. sp. 
Leptura Icidyi n. sp. 

Chrysomelidae. 
Crioccridea dubia Wickh. 


Cistelidae. 

Cistela antiqua n. sp. 

Capnochroa senilis n. sp. 

Rhynchitidae. 

Paltorhynchus narwhal Scudd. 
Trypanorhynchus depratus Scudd. 

Otiorhynchitidae. 

Evopes occubatus Scudd. 

Eudomus robustus Scudd. 
pinguis Scudd. 

Curculionidse. 

Geralophus occuUus Scudd. 
fossicius Scudd. (?) 
lassatus Scudd. 

Cleonus primoris Scudd. 
Cremastorhynchus stabilis Scudd. 
Anthonomus arctus Scudd. 
Tychuis evolatus Scudd. 

Aulobaris damnata Scudd. 


Coccinella Linn. 

C. sodoma n. sp. (Plate II, Pig. 1). Outline subcircular, of the 
ordinary form of Coccinella if allowance be made for flattening. Sculp- 
ture extremely fine, consisting only of the alutaccous roughening 
common in the genus. Scutellum a little larger than in the recent 
North American species of Coccinella. Length, 7.75 mm. 

Type in the Museum of Princeton University, number 

6561. 

An extended description seems unnecessary, since the 
figure will show the proportions of the different parts of the 
body. While it is safer to consider the generic reference 
as applying in the Linnaean sense, there is nothing about 
the specimen which would seem to throw it out of Coccinella 
proper. It is a little larger than the average C. transver^ 
soguttata, the common species of the Rocky Mountains today. 
No definite color pattern can be distinguished. 

Antherophagus Latr. 

A. megalops n. sp. (Plate I, Fig. 1). Form subparallel and 
moderately elongate, the entire surface devoid of any distinct sculpture 
though there are faint signs of shallow, broad, elytral sulcations, a 
few small punctures towards the sides of the pronotum and what seem 
to be hair marks on the prothorax and elytra. Head large, about oric 
and one-half times as long as the pronotum, slightly longer than ^ridL^ 
sides a little convergent anteriorly^ front margin indistinctly preserved, 
but apparently about truncate. Eyes submedian in position, large 
and rounded, separated above by less than the width of one of them. 
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Antennae submoniliform, slightly incrassaic exleriorly. (irsi 
large, second short, third longer ^than the fourth, though not nuk-li s(*. 
fourth to eighth subequal, the remaining three fonning a weak i-luh. 
The eleventh joint is damaged in this specimen, so that the exact form 
cannot be made out. Prothorax ver\’ short, about twice as 1iroa<i as 
long, the fonn of the sides distorted, one aj)i>ear!ng to 1 k' straight 
^^^th the anterior angle distinct while the ollur is arcuate with ilie 
angles nearly obliterated. Scutellmn al)SCMU or not ilefnad. Mhira 
about one and one-half times as long as broad, apicts, in life, prol.ablv 
conjointly rounding through as jweserved they tire separately suli- 
cuminate at tip. Legs \vanting. Length, l.od mm. 

Type in the Museum of Princeton University, (diverse and 
reverse, numbers 65G4 and 653o. 

The head is larger than in the modern species of Anthcropha- 
gus that I know and the eyes are of mtich greater size in the 
fossil. It may be necessary, some day, to erect ;i new genus 
for this insect, but for the present, it seems better to allow 
it to remain in Anther ophagus, 

Dermestes Linn. 

D. tertiarius Wickh. (Plate II, Figs, and W). A s]>cnm{‘n con- 
tained in this collection is in much more jicrlcct condition tlian lh<‘ 
type and shows a few additional fcaturc^s. P1k‘ licad is ol nf)nna] 
size and punctured a little more stn.ngly than the jiroihorax. 'I'lie 
right antenna is displayed in sufficiently good jircserxalion to show 
that it is very similar to that of the recent D. marmoratus excc]tt ilial 
the two joints immediately preceding the club arc a trifle ])roa«hT. 
The vestiturc, punctuation and size are as described (or the type. 

On account of the imperfection of the type, which was used 
for the original figure, new drawings from tlie Princeton speci- 
men are given herewith. The generic reference seems to 
be completely sustained by this examjjlc. It carries tlie 
Princeton Museum number 6613. 

Attagenus Latr. 

A. aboriginalis n. sp. (Plate II, Fig. 3). honn elongate, .sub- 
cUiptical. Head of moderate size, deeply inserted ni the prrghorax, 
minutely sparsely punctulate, eye rather small. Proihorax along 
middle a little less than one-half the basal width, sido.s areuale. dis- 
similarly so in the specimen, front and hind angles well d(Tinc<l, apwal 
emargination moderately deep^ base rather strongly lobed at middle 
and sinuate each side, disk minutely punctulate or nearl\^ smooth. 
Scutellum small, triangular. Elytra about three and ihree-fourth:^ 
times the length of the prothoracic median line, not striate, punctuation 
minute, surface with signs of a fine hairy vestiturc. Length, o.b) mm. 
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Type in the Museum of Princeton University, number 
6290. 

The form, size, thoracic outline (especially the shape of the 
base), the proportions of the abdominal segments and the 
vestiture all point to this generic assignment. The sculpture 
seems to have been finer than that of any of the recent North 
American species with which I am acquainted, and this char- 
acter will separate it from the fossil A. sopiius. 

Telephorus Schaff. 

T. humatus n. sj). (Plate T, Fig. 2). Form subparallel, rather 
narrow. Head crushed so as to appear excessively large, particularly 
since the basal antennal joints are thereby merged with the genre. 
Fyc mcKlcrateh' large, rounded. Antennae equal to a little more than 
one-half the Ixxly length, first joint not distinguishable, second small, 
third shorter than the f(3urth, remainder subcqual in length, all except 
the distal three with the inner angles produced so as to a]>pear moder- 
ately serrate. Prothorax transverse, sides and a|jex rounded. Scutel- 
lum of nonnal size, triangular. Elytra four times the length of the 
I)rothoracic median line, rounded at apices. Legs rather short. Length, 
7.50 mm. 

Type in the Museum of Princeton University, number 
5984. 

In form and size this insect resembles the recent T. bilineatits 
quite closely. The sculpture is of the fine alutaceous type 
common in the genus. 


Trypherus Lee. 

T. aboriginalis n. sp. (Plate I, Fig. 3). Fonn similar to that 
of the recent T. latipennis. Head a little distorted, but evidently 
of moderate size. Antennce slender, filiform, the joints net serrate, 
but t(X) ^xxirly preserv’ed to describe as to their relative lengths. Pro- 
thorax about as wide as the head, transverse,’ apex narrower than the 
base, sides moderately strongly rounded. Elytral length equal to 
twice the prothoracic width, apices narrowed, but rounded, sculpture 
strongly scabrous. Abdomen with several segments exposed beyond 
the elytral tips, w^ithout visible terminal api>endages. Legs wanting, 
except one femur, which is rather slender. Length, 8.75 mm. 

Type in the Museum of Princeton University, number 
6527, 

There is little doubt that this insect is closely allied to 
Trypherus if not an actual member of the genus. It has the 
size, form, sculpture and general appearance of the recent 
r. latipennis, common in the eastern half of North America. 
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The hind wings are spread and exposed, showing the h:\>:\\ 
portions of the venation quite well. A comparison oi tlie 
figure of the fossil with the accompanying one of the wiiig of 
T, latipennis will show the close general correspondeiu e I be- 
tween them. The dotted lines in the latter figure show as 
transparent markings on the general ground, hui in the fossil 
the upper one of these is not visible while the lowe r one seems 
to have been strongly pigmented. 

Xestobium Motseln 

X. (?) alutaceum n. sp. (Plate I, Fig. o). Fonn nor vrry 
Head large, defiexed, eye about circular and ratlicT small comitart'd 
with that of most recent Anobiini. Pronotum sonu-wliai giblxtus 
dorsally at about the middle, jirojecting anteriorly mcr tho hemh 
Elytron with a rather weak cjaplenral lobe within wliieh is a finr Inn 
distinct stria, apex apparently rounded, begs short and nnl v mode r- 
atcly stout. Length, from front of prfaiotuin to abdouiinal aju x, 
(1.65 mm. 

Type in the Museum of Princeton University, number 
6575. 

In a general way, this species slightly resembles tlie Floris- 
sant fossil Xylobiops lacustre, but the protjortions are <iin(T(‘nl. 
and the sculpture of the present six'cies is very lints Thv 
entire upper surface shows traces of a minute seabrosiiy, 
but the abdomen is almost entirely smooth. The elytra 
are not striate except inside the epipleural margin, by the 
small eyes, the size, sculpture and general form, this seems 
to approach Xestobium, but the generic reference must, be 
considered provisional, the most dubious character being the 
large head. 

Callidiopsites n. gen. 

This generic name is proposed for a Cerambycid bjssil 
which shows affinities wdth Callidium in the broad short form, 
short stout antennse, heavy legs, transverse anrl nearly or 
quite confluent front coxal cavities, and coarse elytral scuplture. 
It differs in the mesosternum, being much narrower between 
the middle coxae and the head very much larger. It is not 
entirely in a,greement with any of the recent genera of Cal lid - 
ioides known to me and it seems better to give it a seq^arate 
generic assignment. The type is C. grandiceps, described 
below. 
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C. grandiceps n. sp. (Plate III). Form rather short and stout, 
outline, as preserved, not unlike some species of Patrobus in the Car- 
abidse. Head large, nearly as long as broad and decidedly longer than 
the prothorax. Eyes not definable. Antennie extending a little 
beyond elytral two-thirds, moderately stout, the first joint large and 
thick, third not greatly elongate, tenth and eleventh distinctly shorter 
than the two preceding. The joints are apparently carinate along 
their faces. Prothorax very short, a little vdder than the head. Elytra 
(likely enough from abdominal distention due to maceration) not 
completely covering the dorsal segments, their apices separately rounded, 
surface coarsely closely punctured with some indication of striae at 
the outer margins. Thighs heavy, somewhat clavate, especially the 
middle and hind pairs. Apex of abdomen, extruded, displaying a 
simple, straight sex organ. Length, to extended tip of abdomen, 
15,25 mm.; of elytra, 8.25 mm. 

Station number 13B. One specimen, collector not speci- 
fied, was received from Professor Cockerell. The type is 
in the Museum of the University of Colorado. Another is 
contained in the Princeton collection, with the numbet G543. 

This looks like a Carabid, but what can be seen of the struct- 
ure of the underside together with the large antennas incline 
to the assignment given above. The antenna figured is a 
trifle- too slender, since it is a camera lucida drawing and the 
edges of the organ were not entirely freed from the matrix. 

Leptura Serv. 

L» leidyi n. sp. (Plate I, Kig. 0). Form, judging from the remains, 
sub para 11 el, as in the recent L. sphsericoUis. Head apparently in- 
complete in front of the eye, which is reniform, distinctly emarginate 
and of rather small size. Antennae not preserved, except a few of the 
basal joints which are relatively shorter than usual in the living fonns. 
Prothorax a little damaged, but apparently not strongly campanulate. 
Elytra subparallel to apices which are separately rounded and not 
much narrowed. Surface sculpture everywhere very fine, the el>1:ra 
seemingly with a delicate pubescence. I^egs moderately long. Length, 
from front of head to abdominal apex, 7.50 mm. 

Type in the Museum of Princeton University, number 
6512. 

The small size will at once separate this from any of the 
other described species of Florissant Lepturae, and the fine 
sculpture serves to differentiate it from L. antecurrens which 
comes nearest in length. Like the other fossils from Florissant 
ascribed to this genus, it must be considered a Leptura in the 
wide sense only. It is named after Joseph Leidy, zoologist 
and palaeontologist. 
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Cistela Fabr, 

C. antiqua n. sp. (Plate IV). Fonn fairly slont. llrad liiuiv 
rather densely punctnlate and hairy. Eyes, as shown liy ilu ir 
moderately large. Antennas slender, the basal two joints noi (U lhuibk*, 
the remainder sub-equal, scarcely serrate, the distal ones nut i:;erass:iie'; 
if directed backwards, the antcnnte would reach nearly lo ilu' 
fourth of the elytra. Prothorax broad at base, narnnvdl :n ay. v, 
sides gently arcuate, surface finely punctnlate and hairy like tlie In nd, 
but more distinctly. Scutellum of moderate size, scnlplun tl likr tlie 
thorax. Elytra not alike in outline on account of tiie sj.eeiiuen luin^ 
crushed askew, but the left one, whicli seems to bo the better i-n sit\ ed, 
is a little more than four times the length of the prothoraeie nuiliiiu 
line, tapering to the rather sharply rounded apex. Eh tral snil])lnn‘ 
and vestiture like that of the pronotum, Legs wanting. Lengtii, 
from front of head to elytral apex, 13.10 mm. 

Type in the Museum of Princeton University, numlur 
6534. 

The appearance of this insect is that of a Cislda witli 
estriate elytra and slender antennae. Compared u ith tlie Nortli 
American species known t#o me, it comes closest to C. pini^uis 
from Colorado. It is a^out the size of the fossil CapnorJiroa 
senilis, but that insect has striatopunctatc elytra. 

Capnochroa Lee. 

C. senilis n. sp. (Plate II, Fig. 5). Fonn elongate, snbiKiralld 
as far aa shown, but the elytral apices arc Ijroken oil. Head rallier 
large for this genus, transverscl}^ finely subrugose. i'lyes, as dis])]ayed, 
transversely elliptical and of good size. PaljAis (pro]>ab]y tin* maxil- 
lary) with the tenninal joint roughly triangular, moderately dilated. 
Antennae relatively less elongate than in the recent C. fuliginosa, not 
serrate, second joint shorter than the third, which is nr)t so long as the 
fourth. Prothorax narrowed anteriorly, the more jjerlc^ct side about 
straight, anterior coxae narrowl}^ separated by the prr>sternum. Sen- 
tellum of moderate size. Elytra long, if com])lctc they woukl be al>oiit 
six and one-half times the median prothoracic Ictigth, rather coarsely 
striate and punctate. Legs moderate or rather short, not excessively 
slender, the tarsi, as far as shown, a little shorter than the lil.na-, claws 
large, the front ones apparently pectinate. Length of fragment, IJ.dt) 
mm.; if entire, the insect would reach about 14.00 mm. 

Type in the Museum of Princeton University, number 

6902. 

While the generic reference must be considered somewhat 
doubtful, it seems safe to assume that the fossil represents 
a large Cistelid belonging in the same neighborhood as Cap- 
nochroa, The texture is very like that of the CistelidaLy the 
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prosternum being strikingly like that of Capnochroa and set- 
ting up strongly in the same way. The arrangement of the 
coxae is as in that genus and the front tarsi correspond vei^ 
well. The form of the palpus is similar. Under high power, 
the claws show transverse markings, which I think are the 
somewhat obscured pectinations'. The strength of the elytral 
sculpture is indicated by its showing through, although the 
specimen is preserved as an underside. A disturbing element 
is introduced by the antennae, which are shorter and less serrate 
than in the modem species, but I dislike to found a new 
genus upon this character alone. Our living Capnochroa 
fuliginosa occurs in the Atlantic district and as far west as 
the Mississippi Valley. 


EXPLANATION OF PLATES. 

Plate I. 

Fig. 1. Antherophagus megalops* n. sp. 

Fig. 2. Telephorus humatus n. sp. 

Fig. 3. Trypherus aboriginalis n. sp. 

Fig. 4. Trypherus latipennis, (recent), hind wing. 
Fig. 5. Xestobium (?) alutaceum n. sp. 

Fig. 6. Leptura leidyi n. sp. 

Plate II. 

Fig. 1. Coccinella sodoma n. sp. 

Fig. 2. Dermestes tertiarius Wickh. 

Fig. 3. Dermestes tertiarius, antenna. 

Fig. 4. Attagenus aboriginalis n. sp. 

Fig. 5. Capnochroa senilis n. sp. 

Plate III. 

Callidiopsites grandiceps n. sp. 

Plate IV. 

Cistela antiqua n. sp. 










A CONTRIBUTION TO THE BIOLOGY OF MAY-FLIES ♦ 

Anna H. ^^oRGAN. 

CONTENTS. 

I. Introduction 

II. Historical 

III. Life Cycle. 

Embryo, Nymph, Sub-imago, Imago. 

IV. Modifications of structures of the nymph 

Habitat, Shape of body, Gills, Food, Mouih-parts, I 

V. Modifications of Adult Structures 

Mating, Alimentary Canal, Legs, Genitalia. 

VI. Eggs 

V^IL Bibliography of the Order 

I. INTRODUCTION. 

This is a study of the habits and structure of Mav-Dies. 
It describes the situations in which they live and some of iIk^ 
adjustments which they have made to tlic conditions in them. 
The two problems which face every organism are thosi' of 
maintaining its own life and continuing its race. Its yontli is 
devoted entirely to satisfying its individual needs for food and 
safety; its adult life is devoted to the race, but llie necessities 
of the individual are still satisfied though they mav be secaircd 
in an entirely different way. The immature life of Maydlies 
is aquatic, and to it all adjustments concerned with food 
or safety are exclusively confined. The mature or adult life 
is aerial. It is solely devoted to reproduction. There is no 
provision for food or for other means of lengthening its 
life. It gives an opportunity for studying ways of getting 
a living which have been completely isolated from ways of 
reproducing. The study which follows has been divided 
into five sections. 

1. The historical sketch, in which the more important 
papers which have dealt with May-fly biology are briefly 
discussed. 

2. The life cycle which consists of a brief statement 
of the characteristics of the three stages of life. 

3. The evolution of the nymphs in which progress from a 
generalized to a specialized condition is shown in changes of 
shape and function of gills, mouthparts, and legs. 

_ *Contribution from the Limnological Laboratory of Cornell Univirrsity. 
This work was done under the direction of Professor James G. Needham, of whose 
kindly criticism and stimulating interest I wish tc express my appreciation. I 
wish also to thank Miss Anna C. Stryke for her many helpful suggestions regarding 
the drawings and the photographs from w'hich some of the drawings have been 
taken. 
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4. The evolution of the adult in which specialization is 
shown by changes of function and developments for the fur- 
therance of reproduction. 

5. Adjustments for aquatic situations shown in the struc- 
tures of the eggs. 

6. A Bibliography of biological, morphological, and the 
more important systematic works dealing with this group. 

II. HISTORICAL. 

In the following historical sketch I have tried to select 
the more important papers of biological significance. In 
many cases, however, systematic, morphological, and biological 
work have been so closely related that such a separation has 
been impossible. 

Swammerdam, 1661. The foundation study of the bio- 
logy of May-flies was made by Johann Swammerdam, at 
Culenburg, on the Rhine, in 1661, As a field naturalist, 
he learned the most important facts concerning the life of 
Ephemerus, (probably Palingcnia longicauda Oliv.). As an 
anatomist he dissected and studied its internal and external 
structure with great care. He described the emergence of 
the nymph, the sub-imago stage in males, and the final or 
imago stage in which he believed that the eggs and the sperm 
were deposited separately in the water. He concluded that 
no food wms taken during aerial life, and that copulation did 
not occur. He examined the eggs and tested their power of 
dispersal by letting them fall into the water from the end of a 
knife. His work is a remarkably truthful and interesting 
record. Later works have added and corrected, but none 
have contributed better biology. 

Reaumur, 1742. In Memoires des Insectes, 1742, Reaumur 
reviewed much which had already been told by Swammerdam, 
and illustrated more profusely the life history of a burrowing 
May-fiy, probably also Palingenia. Some of Reaumur’s obser- 
vations were made upon nocturnal species. After he had 
noticed them swarming about a light near the river bank, 
he placed a tub of water in his own garden. By holding a 
light above this, in the evening, he was able to gather great 
numbers of May-flies and to watch their transformation from 
the sub-imago to the imago stage, and to see them lay their 
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eggs in the water. He counted the eggs which ho tciun^l in- 
truding from the abdomens and determined ihc awrago ninii- 
her to be 750 to 800 for each female. He ilisagrood with 
Swammerdam regarding the fertilization of the eggs, attd staled 
that the males and females probably did mate, and that the 
forceps of the male were evidently for the purpose of seizing 
the female. 

DeGeer. 1748. In 1748 DeGccr saw the mating* ac- 
tually take place. Two years later he again saw the mating 
flight and the mating, and this time was altle to giv(‘ more 
facts concerning it. The swarm consisted mostly of males. 
In mating the male was beneath the female with his abdomen 
recurved upward so that its tip rested against the two openings 
of the oviducts, between the eighth and ninth segments, (a)])- 
ulation lasted but an instant, and Do (leer was not able to 
observe the process in detail. He described several dilTerent 
varieties of May^flies, distinguishing them by dcscri])tive 
color names. The double eyes of a diurnal May-fly (possibly 
a Leptophlebia) were mentioned, the larger eyes l)eing nanu'd 
the turbinate eyes.f 

Geoff roy. 1764. Geoff roy, 1764, saw great swarms of May- 
flies near Paris and noted that there they were called “manne 
depoissons,” because great numbers fell down into the streams 
to the fishes. He accurately figured and described as a Griis- 
tacean,t May-fly, later determined by \"avssiere as Pro- 
sopistoma, which he found in the riffles of a stream near Paris. 

Newman^ 1836. In discussing the transformations of in- 
sects, Newman, 1836. wrote of May-flies as follows: “Here 
then we have the strange fact of an insect’s -flying before it 
reaches the imago; that is, flying in the penultimate slate. 
It thus appears that although until the final eedysis, no insect 
arrives at perfection; yet before that period, even in the state 
immediately preceding, it may feed, run and even fly; or it 
may swim, crawl, barely move, or be without motion. 

Bowerhank^ 1833. Bowerbank studied the circulation of 
the blood in young nymphs of Ephemera marginata. He 
carefully examined the dorsal vessel with its valves and de- 
scribed the circulation of the blood. He was the first to see 


*DeGeer, 174S, T. II, p. 644. 
tDeGeer, 1748, T. II, p. 651. 

jGeoffroy, Tom. II, p. 658. “Le Binnocle a queue cn plumet. 
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in the setae the two currents of blood which have since been 
carefully studied. 

Westwood, 1840, In 1840 Westwood discussed the classi- 
fication of May-flies, following the discussion with some bio- 
logical facts mostly gathered from previous writers. 

Burmeister, 1848. Burmcister made the first real con- 
tribution to May-fly embryology. While sitting in his room 
one evening, many females of Palingenia horaria flew through 
the open wundoAv and began depositing eggs upon his table. 
Burmeister described these eggs and figured them. He placed 
some of them in w^ater on July 22 and' on August 2 he freed 
an embryo from the shell. He studied this stage carefidly 
and figured it showdng the mouth-parts, legs and gills. 

Leuckart, 18o8. Ten years later Leuckart carefully de- 
scribed the eggs of three May-flies. This w^ork was followed by 

Grenacher, 1868. Grenacher’s short, but important paper, 
“Beitrage zu Kenntniss des Eies der Ephemeriden.” He 
studied eggs similar to those cited by Leuckart and showed that 
the polar knobs described by him were to be found in various 
stages within the ovary. So far as known, Leuckart and 
Grenacher have been the only authors who have made any 
careful study of these egg structures in May-flies. 

Pictet, 1843. The first general study of this group was 
the monograph in the “Histone Naturelles des Insectes Neu- 
ropteres” by Pictet. He classified preceding biological and 
systematic studies and gave a history of each, reviewing all 
of the most important contributions from Aristotle to 1840. 
He described the habits of his four classes of nymphs, fossorial, 
flattened, swimming and crawling. He discussed the emergence 
of the nymph and features of the sub-imago and imago stages, 
but he gave many details less satisfactorily than Swammerdam 
or Geoffroy. 

Dufour, 1849. In 1849 Leon Dufour published a memoire 
on the different kinds of respiration in insects. In this he 
classified May-flies with insects breathing by means of external 
organs. This study was followed by the similar ones of Mueller, 
1851, and Milne Edwards, 1857. 

Lubbock, 1863-6. After the first contribution to May- 
fly embryology by Burmeister in 1848, no further investigations 
were made until 1863-6, when Sir John Lubbock published 
two papers, “On the Development of Chloeon dimidiatum.” 
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In these two studies he followed individuals through Iwotuv- 
three successive moults, tracing them to the adult stage. Ho 
did not, however, begin his observations at the aoiual linio 
of hatching as Burmeister had done. 

Hagen, 1849-1890. The foundation for the study of 
May-flies in North America was made largely llimugh the 
inspiration and contributions of Prof. Hermann Hagen. .-\b 
though the greater part of his work was systematic, tiu* noK's 
which he sent to Eaton in 1873 show that he made valualde 
additions to the knowledge of their biology. Hagen identilied 
the nymph of Baetisca which B. D. Walsh descril)ed in 1S(H. 

Walsh, 1864. Walsh concluded his paper on Baetisca 
with a description of the swimming habits of the nym])]is wliicli 
he kept for some time under observation. 

Eaton, 1870. About the end of 1870, Rev. A. E. Ivatou 
submitted to the Entomological Society of London tlie most 
important work done upon the group since Pictet’s nionograph. 
In 1883-86, the completed work was published in the Trans- 
actions of the Linnean Society. 

Eaton, 1883. In this work^ the world fauna was reclassified 
and a great number of forms were described and figured with 
such accuracy that it at once became and has remainc'd the 
most important work upon the order. The introduction 
contained a general account of the biology which included 
several of Dr. Hagen’s* field notes. 

N, Joly, 1876. Joly, ’76, studied the embryology of Pal- 
ingenia virgo. He kept eggs in dishes of water and recorded 
the structures of the developing embryo on the ath and 6.th 
day. This work was followed by another by N. and E, Joly, 
which dealt mostly with the structure of the systems in the 
nymphal and imago stages of certain species. 

Vayssiere, 1882. Vayssiere published the first extensive 
study of the nymphs. This paper was written almost entirely 
from a morphological view point, but it contains many refer- 
ances to short biological papers. 

The papers of Zimmerman, ’79, Eaton, Hagen, Joly, Palmer, 
’83, Creutzburg, ’85, and others were mainly morphological. 

*1873. Hagen Notes on the Ephemeridae. Compiled by Eaton. 
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Fritze, 1889. Fritze, ’89, studied the structure of the 
alimentary canal. He described and figured a muscular 
apparatus in the oesophagus, and discussed its changes of 
function in the adult. 

Heymons, 1890. In a paper upon the embryology of Ephe- 
mera vulgata, Heymons, ’96, stated that the eggs hatched 
eleven days after they were laid. He traced the development 
of the nymphs up to the age of four days. He discussed the 
ancestry of May-flies, and concluded that their life was ori- 
ginally entirely aerial and that the closed tracheal system of 
the nymphs is an accomodation to aquatic life. 

Causard, 1896. Causard noted the birth of living young 
in Ephemera viviparc and briefly described the development 
of the nymphs. 

Ilubner, 1902. Hubner, '02, tested the regenerative powers 
of nymphs of Clocon dipterum. Certain nymphs regenerated 
the last abdominal segment with its appendages. The ali- 
mentary canal became functional, and the insect lived for 
one month. 

Tnmpef Needham and Betten, 1901. In the same year 
two general papers were published. “Die Geradfiugler Mittel- 
europas” by Tumpel and several complete life histories in 
“Aquatic Insects of the Adirondacks” by Needham and 
Betten. 

A similar but much more extensive work by Needham 
followed in 1905 and 1908. In the introduction to this study 
May-fly nymphs were described as “perhaps the dominant 
insect herbivores of fresh water.” Their herbivorous diet 
and their importance in the economy of aquatic life were for 
the first time emphasized. 

Sternfeld, ’07. Sternfeld, ’07, worked upon the atrophy of 
the mouth-parts and the changes in function of the alimentary 
canal. He reviewed Fritze’ s paper and considered the bio- 
logical significance of the structures much more fully. He 
concluded that the alimentary canal in imago May-flies is 
by no means rudimentary and that a muscular apparatus, 
which is under voluntary control, regulates the supply of air 
in it. The decrease of specific gravity caused by this” swim- 
ming bladder” aids the insects in the mating flight and hence 
indirectly influences their multiplication. 
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Drenkelfort, '10. Drenkelfort wrote a ^^oncral aectvaiu. 
of the biology of Siphlurus lacustris. 

Wodsedalek, Wodsedalek expcrimonied upoii ovmphs 

of Heptagenia interpun eta t a Say and found that tlu'v xw-w 
repelled by light, but that these reactions could b(' ivvrrscd 
by the addition of certain chemicals to the water. 

III. LIFE CYCLE. 

The life cycle of May-flies includes the embryonic ix-rin.] 
within the egg, and the active life which is divided into nvTni)]\al. 
sub-imago and imago stages. 

Almost the earliest studies of the embryos were made I>y 
Burmeister, ’48, who described those of Palingcnia horari.i 
twelve days after laying. He noted the rudiments (4 the moudi 
parts and legs. According to Joly, 70, cni!)ryos of Palinpaatia 
virgo take about two months for dcvcloj^mcnt. llcymons, ’‘Mi, 
found that eggs of Ephemera vulgata kept in a tcmjxraturc 
of 20-25 C would hatch in ten to eleven days. At ha{(hing 
they measured 1 mm. with selat inclusive. Tlte antenna^ 
and setae were respectively flve and four segmented. lf\t(‘rnal 
gills were not yet present, but all of the systems were com- 
plete except the reproductive. On segments two to sevtm of 
the abdomen vras a series of lateral hypodermal thickamiiigs. 
Heymons believed that the gills which arouse four days later 
were outpushings of these thickenings. He hehl the gills 
to be lateral projections homologous with the legs and not of 
dorsal origin as often considered. From the structures in the 
embryo he concluded that a homology between gills and wings 
is unfounded. 

By nymphal stage is meant the ])eriod of life between 
hatching and emergence from the water. The exact limits 
of its duration are unknown. Lubbock, ’60, followed a Chlocf)n 
dimidiatum through twenty-three moults to the imago stage, 
but his data does not begin at time of hatching. Hexagenia 
variabilis lays its eggs in April and May, but 1 have found 
large and small nymphs abundant in the same locality in 
-the March preceding, so that they must require at least two 
years to mature. Nymphs of Callibaetis fiuctuans mature 
in about six weeks in mid-summer. As already noted, May-flics 
quit the egg in a fairly advanced state of development. Ihey 
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are very active and nearly all are voracious herbivores. The 
nymphal period is one of extreme competition and during 
it the nymph must find safety, and get food sufficient for 
its entire life. With the exception of the Diptera, May- 
flies are the dominant aquatic insect herbivores. They have 
attained this position by utilization of a vegetable diet and 
by remarkable adjustments to particular situations. The 
population about them is divided into two classes," competitors 
and enemies. Their competitors are mostly insects, which, 
like the May-flics, live upon herbivorous or nearly herbivorous 
diet; among them are the larvae of Caddis-flies (except the 
Hydrosychidae), Crane-flies and most of the smaller Diptera. 
Their enemies are wholly or in part carnivorous. Important 
among them are the nymphs of Dragon-flies, Stone-flies, many* 
beetles and the Hemiptera and Neuroptera' The adolescence 
of the nymph is evidenced internally by the development of the 
reproductive organs, and externally by the growth of rudi- 
mentary wings. This stage is terminated by a gradual change 
in organs of locomotion, respiration and digestion and by 
the final casting off of the nymphal skin. 

The first winged or aerial stage is known as the sub-imago. 
The general form of body differs little from that of the actual 
adult insect. The wings are fully expanded and direct respira- 
tion throvigh open spiracles is established. All surfaces are 
dull and in most cases the wings have a prominent marginal 
fringe of hairs. A few May-flies (females of Palingenia and 
Campsurus, Eaton '83) never lose the sub-imago skin, but 
in nearly all it is shed. The duration of the sub-imago stage 
varies from a few minutes in the most ephemereal species to 
several days. Needham,* '08, has given this account of Caenis 
diminuta. “It is the most ephemeral of all Ephemera. It 
emerges from the water at nightfall, . leaving its nymphal 
skin floating on the surface, and, alighting on the first support 
that offers, sheds its skin again, and the sub-imago stage is 
ended.” 


'N. Y. State Bull. 124, p. 178. 
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The following data upon some of the loiv^or livei! sjKAies 
shows its average length: 

Heptagenia interpunctata cf 2 days = length of Mih-iinagii life 

" 1 
“ 9 1 

. « « 9 1 

Siphlurus alternatus 9 2 

« “ 2 
Iron fragilis & 2 

« « cT 9 2 

« « cf 9 2 

Sub-imagos are very inactive and in nature spend the 
day-time resting in the shade, often upon the untlcr side of 
leaves near the stream from whence they emerged. In cap- 
tivity they are just as inactive, but if confined in very narrow 
quarters, they almost invariably fail to transform successfully. 
During this stage the legs, especially the front ones, and seta? 
are elongated and the reproductive system matures. 

That this sub-imago stage is peculiar to May-flies is a well 
known fact. Little light, however, has been tlirown iq^on 
its actual significance and analogy to the stages of other orders. 
Boas, ’99, suggested that the sub-imago stage once had a wide 
distribution among Orthoptera which have now died out; 
that this corresponds to the pupal stage of holometabolous 
insects; and that the Ephemeridae show a transition toward 
perfect metamorphosis. He believed that there was nothing 
in the form of Neuropterous pupas which contradicts the 
theory that they have been developed out of such sub-imago 
stage. 

The single molt of aerial life is followed by the mature 
or imago stage. At the beginning of this stage the eyes, 
legs and setae attain full size. All surfaces of the body are 
shiny and the wings are transparent. The duration of this, 
like the sub-imago stage, varies greatly with the species. It 
varies also with the individual. Males which have mated 
are said to live a much shorter time than those kept in cap- 
tivity. 

Imagos are usually active at special times. Those of 
diurnal species fiy freely at all hours of the day, but oftenest are 
seen in mating flights during the late afternoon. The nocturnal 
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May-flies must swarm in like manner at night is testified by 
the great numbers often caught in webs in the early morning. 
The important functions of this stage are the fertilization 
and laying of the eggs. 

IV. MODIFICATIONS OF STRUCTURES OF THE NYMPH. 

Nymphs of Ephemerinae and Heptageninae (Needham) 
live fairly within the limits of two ecological situations. The 
Ephcmerinai inhabit mud or muddy water exclusively. Most 
of the Heptageninae live in riffles of streams or upon the wave 
washed shores of lakes. The Baetinae inhabit gentle currents 
or open waters and intermingle with the mud and cascade 
dwellers as well. They have become adjusted to very dif- 
ferent situations and they show a wide range of specialization. 

All of the Ephemerinae which have been found here live in 
the same situation and are very similar in their habit of life. 
Ephemera and Hexagenia are true burrowers in the mud; 
Polymitarcys occasionally adopts the digging habit and Pot- 
amanthus crawls upon silt covered stones and muddy bottoms 
in the same locality. 

The members of the Heptageninae are also very homo- 
geneous habit. They live in running water, clinging or moving 
about upon the under sides of stones. Iron and Epeonis 
dwell in the swiftest water of the current, in riffles and falls; 
Ecdyurus and Heptagenia live in the gentle currents along 
the borders of the stream and sometimes beneath the stones 
in quiet pools. 

The Baetinae dwell in a variety of situations. Siphlurus 
and Callibaetis clamber upon the aquatic plants or dart about 
on the alga covered bottoms of still pools and inlets, while 
Ameletus more often frequents moving waters and nymphs 
of Blasturus hide among decayed leaves in ponds and brooks. 
Leptophlebia and Habrophlebia .cling closely to the surface 
of stones, usually upon the under side and often in fairly 
rapid water. Most members of the genus Ephemerella have 
a similar habit, but there is a wide divergence among the species 
of this genus; Two genera, Baetis and Chirotonetes, are 
dwellers in water falls, and the latter has become remarkably 
well adjusted to its habitat. Tricorythus and Caenis are 
adjusted to life in mud and sand and show structures especially 
well fitted to their surroundings. These two extremes of 
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specialization are examples which show the varinv nf -i i 
justments within this family. As later diseussioiis uh! n.liiu 
out, they also show what diverse structures may lit an nr>';mi'.rn 
equally well for life in the same of similar siinati.m< 

Since the outside of an animal is the iirst u.' he hillnetua .l 
by, environment, the most important adiustments nnisi Jtr 
looked for in external structures. In this studv nnW tlv 
three most important sets will be considered; tla.se wlilh 
have to do with respiration, food and motion. 

SHAPE OF BODY IN THREE SUBFAMILIES OL MAY 11. II s. 

Before attempting to trace the adaption in the ihrei- sn s- 
tems just named, it is necessary to IjrieHy desc'rihe ilie general 
shape of the nymphs in the three sul)fami]ies. 

The bodies of the Ephemerinm arc chmgaie, more or less 
cylindrical and tapering at cither end. Those r>f hlpliemera 
(PL XLIV, Fig. 8) and Hexagenia arc almost ])en'eet]y evlindri- 
caL The heads are -wedge-shaped with the mandibular tusks 
projecting sharply in front. The bodies of Poh niitanyvs and 
Potamenthus (PI. XLIV, Fig. 7) are flattened, d'he head uf 
the latter is short and broad with the mandilnilar tusks l)arely 
showing beyond the labrum. A comparison of l-qiliemera 
(Plate XLIV, Fig. 8), with Potamanth us, will immediately show 
Ephemera to be the borrower. 

In the Heptageninae, the head, the body and all iisapiKuid- 
ages are depressed. In Iron and Epeorus (PI. XLII, Pig. Ij. 
which inhabit the swdftest water, this de]>ression is greatest, 
but in Heptagenia and Eedyurus, it is also very promnineed. 

The form of the Bsetinae is various. The most rc'jwesm- 
tative is the slender compressed body and rather small rounded 
head which is characteristic of the active nymphs like Callil wtis, 
Ameletus, (PL XLIII, Fig. 5 and PL XLII, Fig. 3;. All of these 
nymphs have long legs for running and jumping, but in another 
type, the body is shortened, more or less flat ut)on the ventral 
side, and thickened through the metathorax. Such a form is 
represented by the majority of the Ephemcrellas, It is m<jst 
marked in the very short stubby bodies of Chenis and dVi- 
corythus, which have become exclusively mud dwellers. In 
Blasturus (PL XLII, Fig. 1) there is a tendency to a dejjressed 
form. This is more pronounced in Choroterpes, which is strik- 
ingly similar to the Heptageninae. 
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ADJUSTMENT TO ENVIRONMENT SHOWN IN THE STRUCTURE OK 
THE GILLS. 

The gills of May-flies are especially susceptible to mod- 
ification by the character of their surroundings. They are 
usually large and prominent. In other aquatic insects gills 
are less directly exposed. Those of stone-flies are generally 
tucked behind the legs upon the ventral side of the thorax, 
and those of damsel flies at the hind end of the body. Most 
May -flies have seven pairs of gills, one borne at each postero- 
lateral angle of the first seven tergites. They are usually 
large, sometimes unweildy and always a conspicuous feature 
of the body. Situated as they are, they extend along the whole 
side of the abdomen and brush against everything with which 
it comes in contact. 

The gills of Leptophlebia are the most generalized of any 
which have been examined. They appear to lack modi- 
fications both for respiration in any particular situation or 
for protection. The seven pairs are identical in shape and 
nearly so in size. Each one is entire at the base, but deeply 
cleft into two long narrow divisions which lie in one plane. 
Their surfaces are without markings or local thickenings. 
One large trachea enters the gill and sends a branch to each 
of its divisions. In these there is but a scanty supply of 
tracheoles. The attachment to the abdomen is exposed 
above and below so that the only protection for the gill is in 
the ease with which it may be detached and regenerated. 

In Blasturus the first pair of gills are like those of Lep- 
tophlebia, but the other six pairs are broadened so that a much 
greater respiring surface is provided. At the base a trachea 
enters and splits once, but each arm gives off a good number 
of branches which supply the whole surface of each gill division 
or lamella. The two lamellae do not lie in the same plane, 
but the outer one is twisted over at the base and lies on top ot 
the inner. A double gill made of two overlapping lamellae 
is thus formed. A variation of this same kind of development 
is shown in the gills of Choroterpes. These gills have neither 
ribs, nor bands upon their margins. In consequence of this 
they hang limply from the sides of the body,' but the main 
tracheae provide some leverage for the muscles, and the gilb 
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can be moved a little. The breathing inoveniciv. is. b.<>\vr\\r 
slow and feeble. The nymphs are thus ])rovi(lo<l with !.uU' 
breathing organs, but also burdened with an unwiililv 

In Siphlurus the gills are double and are stiffnu'd l.y 
tracheae and moved by muscles at tlie base, so that t]u*\ r.,n 
be held upright, and can also be vibrated with gnat rapidity. 
In addition there are narrow spinous liands ujioji ihc imu'r 
sides of the upper lamella?. Those of Callibaetis (PI. Xblll, 
Fig. 5), are held in upright position, and can l)e rapidly vibnue.l 
like those of Siphlurus. They are nuieli smrdler and ]w 
farther dorsad when pulled down close to the body. Thvy 
are better protected because less conspicuous, and lioitcr liro.aili. 
ing organs because their rapid vibration enables them to absorb 
as much oxygen as if they were broad and liulky. 

In the gills of Baetis the marginal l)ands are hanilv in- 
dicated, but those of Ameletus are broadly bordered by tliiek 
spinous bands of chitin. In them the single lamella is fairly 
supplied by trachea^ Its base is inserted into a sliallow 
notch in the posterior margin of the tergite. Its attach- 
ment is thus slightly protected and at the same time it is 
allowed to swing freely. Adjustment to the conditions 
in' water falls is always marked by an increase in the tracheal 
supply. In Chirotonetes (PI. XL VI, Fig. Id), this lias Ijoen 
made by a great increase in tlie number of fine traeheoles 
which supply the lamella and by the development of a fimbriate 
gill at the base main trachea of which is a branch of the main 
trachea of the lamella. The margins of the lamella are bor- 
dered with thickened spinous bands similar to those of Amele- 
tus, but it has also a stiff rib extending from base to ti]). 

A second group of Baetinae in which the gills are much 
specialized includes those which hUve been adiuste<J to an 
environment of mud and sand. Nearly all of these nymphs 
have the number of gills reduced. In Ephcmerella ex(Tucians 
there are but five pairs of gills and these cover imt two ab- 
dominal segments. The attachments are in every ease* ]jro- 
tected by lateral spinous extentions of the abdomen. In 
Ephemerella rotunda and E. excrucians a wide hollow shelf 
formed from these spines, upon which tiie gills rest. Each 
gill consists typically of a thickened lamella, which completely 
overlies the delicate fimbnate-lamelliform division beneath. 
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The thickening of the upper lamella is greatest upon the from 
gills. This thickening and the reduction in number of thi; 
'gills is most marked in the two mud dwellers, Caenis and 
Tricorythus. In these, gills are present upon segments two 
to six only. In all species of both genera the upper lamella 
of the first gill is modified into a cover which conceals all of 
those behind it. They are further protected by a shelf-like 
extension similar to that just described in Ephemerella. In 
the slight concavity of this shelf lie the delicate gills of s(‘g- 
ments 4, 5, G, protected from the harsh gravel through which 
the nymphs crawl. When breathing actively the stiff covers 
are raised enough to allow water to circulate upon the gills 
beneath, which vibrate freely and create a current. 

The gill covers of Tricorythus are scoop shaped, with the 
concavity beneath, so that even when the cover is closed down 
the gills are not under pressure, but are enclosed in a pro- 
tecting box. The edges of the cover and those of the gills 
beneath are margined with short hairs. This brush of inter- 
mingled hairs makes an effective sieve which strains out 
particles of mud from the incoming current of water. En- 
trance of water at the base of the gill is prevented by a small 
triangular extension of the second abdominal segment which 
fits closely to the inner side of the elytroid cover. 

Gills of the Ephemerince. 

The most homogeneous series of gills is found in the Eph- 
emerinse which in Fall Creek were represented by Potamanthuf>, 
Polymitarcys, Ephemera and Hexagenia. They are single 
and rudimentary upon segment one, (PI. XLIX, Fig. 27) and 
double upon segments 2-7 (PI. XLIX, Fig. 26). They are long 
and generally narrow, but this varies slightly with the genus. 
The upper and lower lamella are both fringed with filaments 
into which run branches of the tracheae. The attachments 
are not protected and the base of the gills appears to be an 
unbroken continuation of the body wall, which is very flexible 
and tough. The gills of Potamanthus (PI. XLIV, Fig- L' 
are the most generalized. They are nearly linear, lie limply 
extended from the sides of the body and except for the scanty 
fringe of filaments are almost identical with the gills of Lep- 
tophlebia. 
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In the true burrowers, Ephemera (PL XLIV, Pij., S) aiid 
Hexagenia (PI. XLIX, Figs. 26, 27) both lamollne aiv Lmailor 
and the number of the marginal filaments is more than t]<u,]l>L'iL 
Each lamella is stiffened by a mid-rib of chit in which overlies 
the main trachea. By the aid of this rib the gills ean lu* 
held up over the back where they are not oxpostd to tlie t'oii- 
stant friction as they would be when trailing from the side;. 

Gilk of the lleptagcninu'. 

The gills of the Heptageninte (PL XLVh Pigs. 10. 11, PL 
XLVT, Fig. 12) show a series of slightly less hotnogene«nis ad- 
justments. They are fitted for breathing in diifferenl degnvs 
of rapid water, and at their maximum specialization, thev are 
important aids to the nymph in clinging to surfaces. 'Lhc 
gills are double except the last one which in lleptageiiia is 
rudimentary. (PL XLV, Fig. 10). The up])er division is jdatc- 
like and shows greater modification and the lower jjan is 
fimbriate-lamelliform or fimbriate, and varies sligliily in siz(‘ 
and position among different genera. The gills of the Hep- 
tagenia and Epeorus have the characteristic alnindant tracdiea- 
tion of swift water inhabitants. In Epeorus the lainelLe are 
large, richly tracheated and lie obliciuely rccuniLent along 
the sides of the body, (PL XLII, Fig. 4), so that the lips and 
outer edges touch the surface upon which the nymidis rests. 
Along this edge is a chitinized band thickly beset with spines. 
When clinging to stones in the rapid current this edge is ])ressed 
tightly down to the surface. The bases of the gills are ])ro- 
tected by sharp extensions of each tergite, wliich ])roje<'t 
backward over them. On the inner margin of eaeh lamella 
near the base is a shallow notch. When the lamellae are 
held close to the body the fimbriate gill projects through this 
notch and receives the full wash of the water. The first pair 
of lamellae are scoop-shaped and curve inward back of the hin<l 
legs so that little water flows beneath the body. 

In Iron fragilis there is a similar, but more perfect adhesive 
apparatus. The outer margins of the lamellae are likewise 
banded and their position is identical with that just described 
The first pair of lamellae are much larger. (PL XLVT, Fig. 12y 
and their tips are held almost in contact. The last ])air are 
folded and slightly curved so that the t:ps of these also nearl\ 
touch. When the margins of these lamellae are closely presse<l 
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against the surface a sucking disk is formed. In the lamellae 
and in the fimbriate gill above, the tracheae absorb oxygen 
from the water constantly flowing over them. An adhesive 
apparatus is thus coupled with an efficient respiratory organ. 

The Food of the May-fly Nymphs. 

May-flies are almost entirely herbivorous. Their food 
consists chiefly of fragments of higher plant tissue, algae and 
diatoms. The following table contains the record of an ex- 
amination of the stomach content of several nymphs. With 
the exception of Siphlurus and Chirotohetes the examinations 
were made upon fresh material: 


Stomach Contents of Xymphs Examined Through April and May. Crosses 
(X) Represent Substances Found in More Than Ten 
Specimens of a Genus. 



Siphlurus 

Heptagenia 

Bias turns 

Hexagenia 

Callibaotis 


1. Fragments of Plant Tissue. 







Sterns^ decayed leaves 

X 

X 





Epidermis 

X 

X 





Epidermis, moss 1 

X 1 

X 





Epidermis, roots 






X 

2. Filamentous alg®. 







Vaucheria 

X 



1 



Spirogyra 

X 



1 

X 


Mougeotia 

X 



1 



Ulothrix 

X 






Zygnema 

X 




X ! 

1 ^ 

3. Diatoms. ! 





j 


Navicula 

X 

X 


X 



Fragellaria. 

X 

X 

X 




Tabellaria 

X 

X 





Cocconema 


X ; 

X 

X 



Meridion 



X 1 




Gonphonema. . 



X 

X 


> 

Synedra 







4. Animal. 







Mayflies 

X 





> 

Other insects 






> 


The kinds of algae and diatoms found in the stomach 
varied a good deal with the locality and date of collection. 
In certain parts of Cold Brook during March, 1911, every 
available object was brown with Meridion and the stomachs 
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of nymphs collected there contained little else. \ym]i]is 
taken in the same place a month later contained no ira.i^nieni 
of Meridion. May-fly food is most abundani in April and 
May, especially for the running water forms. Later the thii-k 
mats of Meridion, Cladophora and Spirogyra l>egin to decay, 
there is a diminished supply of water and consc([iiently greater 
competition for food. 

In the summer of 1911, a few experiments in feeding were 
made upon Callibaetis fluctuans, one of the most alnnuhtnt 
local May-flies in pools and open waters. Six iKiils about 
one foot deep and seven inches in diameter were made from 
strong muslin. A ring of wire was placed at to]) and bottom 
to extend them. A string was tied into the upj>er one for a 
bale and the pails were fastened to a frame and sns]H'ndeti 
in a pool where the water was kept constantly fresh. They 
were numbered 1, 2, 3, 4, 5, 6, and a different food ])laeed in 
each respective pail. 

On June 28, twelve nymphs of equal size were measured 
and freed in pail. On July 1, nymphs were taken from each 
pail and the stomach contents examined. Tor ten <lays nu^rc 
the same food was given at intervals of two days. Occasionally 
the pails were rinsed free of stale food. This was especially 
necessary for the corn meal which soured quickly. 


June 28 

12 Nymphs in each Pail 

July 1 
Alive 

July! 

Stomach C<jntcnl 

july 10 
Alive 

1. Fruiting chai a 

1 All 

Not much food, fragrru-nts 
chara 

All 

2. Com mf'fll 

All 

'■ Half full of meal 


3. Alfaifa (ground) 

All 

Not much food, fragments 
alfalfa 


4. Spatter-dock (ground) 

None 

Full of spattcr-<lock tissue. , , ,| 


5. Green grass (ground) 

7 

Half full, green grass. ' 


6. Fruiting chara (control). . . 

All 

Full of chara 


The mouth-parts of May -fly Nymphs. 

, Batina 

The most generalized mouth-parts occur among the Bictina; 
in the species which bite or tear fragments from roots and 
stems. They consist of lab rum, labium, mandibles, m axil lx, 
hypopharynx, and the epipharynx which is borne upon the 
labrum. Those of CaUibaetis fluctuans (PL XLVII, Fig. 14), 
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are typical of this generalized condition. On the concave 
inner surface of the labruni are two patches of incurving hairs, 
and these are supplemented by a set of long marginal hairs. 
When gathering food the edge of the labrum is pressed against 
a stem or leaf and moved rapidly back and forth. After a few 
movements its tip is pulled close to the mouth and brushed 
by the maxillary palpi. The labium sweeps food in from behind 
as the labrum does from the front. On the maxillae which lie 
in front of the labium the lacinia and galea are fused. The 
lacinia is represented by two teeth on the tip; the galea by the 
lobe like part behind them. The teeth of mandibles are 
separated into two distinct groups, the canines (c) and the 
molars (m). In many cases both of these are very asym- 
metrical. Both maxillae and mandibles may be freely ex- 
tended side wise, but the latter is used less often for biting than 
for grinding. The epipharynx (cf. PI. XLVII, Fig, 14b) is an 
inconspicuous elevation which is borne on the inner surface 
of the labrum. It is densely covered by short incurved hairs 
probably sensory. It often extends on to the clypeus and in all 
the nymphs examined lies a little to the right of the center. 
Mouth-parts of the type described above are found in nymphs 
of Siphlurus, Blasturus, Baetis and Leptophlebia. The food 
getting habits of any of these can be easily observed. They 
pull off fragments from the stems and leaves by sticking the 
lacinijE or less often the canines into the tissue, then bracing with 
the front feet and pulling backward. Upon flat surfaces, they 
keep the labrum and labium moving rapidly and thus sweep 
the food into the mouth. 

In nymphs of Ameletus ludens a broad plankton rake upon 
the maxillae formed by a series of arched, regularly grad- 
uated, and pectinated hooks home upon the distal end of 
the galea and lacinia. When eating, the nymph extends 
these rakes forward and backward, exactly as one w^ould 
use a hand rake and by the help of the labium and hypopharynx 
the food is pulled into the mouth for grinding. 

Nymphs of Chirotonetes gather their food upon ledges 
washed by dashing water. The outer surfaces of the mouth 
parts are armed with very long bristles. The distal segment 
of the labial and maxillary palpi are flattened out into broad 
blades. These blades are used as scrapers upon the alg® cov- 
ered stones. In the swift current this nymph must of necessity 
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cling to the rocks with its head upstream. In tlniui; this 
it uses its fore legs little, but they are lield uj) and Mraiehi 
forward close beneath the labium. Armed with Inn- Indstlis 
as they are, they help to form an eiheient planktmi 
which catches the food carried along in the water. 

In Caenis, Tricorythus and Eidiemerella the m<»uih-paris 
are often reduced. In all these the mandi])lcs are stout with vnry 
strong canines (PI. XLVII, Figs. Ih, Ul. and PI. XL\dl. I'igs. 
20, 21). Structures like the pal])i which extend out fmm tlu- 
mouth are much shorter. In Tricorythus (Fig. 22), tin* Imdy 
of the labrum is strong, hut the pal])] are weak and stubl*v. 
This reduction is carried to the limit in tlie maxilke of Fph- 
emerella deficiens in which the pal])i have disai)]>eared, li'aving 
only a little peak of chitin at their attachment ]>lae(' (I'ig. ISl. If 
one observes nymphs of Tricorythus nr Ephemerolla forag- 
ing, they will see them continually thrusting tluir lu-a<ls 
through harsh gravel where such ap])endagc's would Ik’ in the 
way. 

The Bactinae have the most generali/.ed moulh-parts ex- 
amined. This group includes species in whi<h there have bec-n 
modifications of the mouth-parts for rakers and i)Iankton 
•baskets, and great reduction of palpi. 

Ephemcrina: 

Nymphs of Potamanthus, Polymilareys and Uexagenia 
all gather their food in the same places and l)y tlie sami‘ means. 
Their relative specialization has been closely eorr(ktt<d with 
the extent to which they have been nu)dified for burnn\ing. 
The mandibles of Potamanthus (PI. XLVIll, higs. 2.1 and 21) 
show the beginning of this modification. I he eaninc'S aie 
here in their usual position at the tip of the mandiltle (c), 
but upon the outer side of each is a stout pointed pro<*i‘ss. 
These processes are not long, and when the mandibles are in 
natural position only their tips show beyond the lahrum. 
These processes are similar in shape and identical in ])Osilujn 
with the tusks of the true burrowers. Ephemera and H(‘xa- 
genia (PI. XLIX, Figs. 31, 36). In these the processes are long, 
slightly incurving tusks which are the most consiucuous fe<iturcs 
of the head. The canines are on the median sirle of these near 
the base, and when the mandibles are in natural position , 
they extend downward and can thus most efficient! > grasp 
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food. From them the food is passed inward to the grinding 
surface of the mola'rs. Upon the left molar (PI. XLIX, Fig. 34) 
are eight deep transverse gutters. The upper ends of these 
are enclosed by irregular teeth and the floors are marked by 
transverse striations. The right molar (Fig. 35) surface 
bears seven overlapping ridges, all but one of which is bluntly 
toothed and enclosed at one end by a prominent jagged process. 
When in position the ridges of- the right molar fit down into 
the gutters of the left and the terminal teeth fit into the free 
ends of the gutters. The food brushed into the mouth by the 
labium and maxillae is ground in this mill. 

In the Ephemerinae the greatest modification has occurred 
in the mandibles which have become the strongest structures 
of the head, important alike to feeding and burrowing. 

Heptagenince. 

In the Heptagenin^ which have scraping mouth-parts, 
the labrum is entirely hidden from above. It is freely movable 
upon the clypeus and has a row of very dense, slightly incurved 
hairs extending along its margin. The inner surface of the 
labrum is slightly concave, and bears the epipharynx. When the 
labrum is extended forward the short hairs upon the inner 
surface rake in the food and are closely followed by the thick 
brush upon the margin. Food thus gathered in the concavity 
of the labrum falls directly between the maxillae and mandibles. 

Legs of Nymphs, 

The legs of May-fly nymphs consist of a coxa, trochanter, 
tibia, tarsus and a tarsal claw. These parts vary in relative 
size and structure according to the habit of the nymph. The 
surfaces may be bare, scaly, spinose or hairy. In all of the 
legs which have been examined there is a small but distinct 
plate on the inner side at the distal end of each tibia. 

Bcetince, 

The Baetinae includes nymphs which have the most general- 
ized legs, such as those of Siphlunis, Callibaetis, Ameletus and 
Chirotonetes. All of these nymphs can move about upon a 
heterogeneous footing (Figs. 3 and 5). The legs of Siphlurus 
are of the most generalized type. They are long and slender 
and the three pairs are of equal length. The surfaces are 
sparsely covered with inconspicuous hairs. The tarsal claw 
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is long, slender and without teeth. The tihiul phic is well 
developed, consisting of a thick, flattened projection of ihc 
tibia, which bears transverse ridges. The aitaelinient of 
legs allows free movement and the nyrnplis are eapalOe of 
running very swiftly. The middle and hind legs of C'hirotoiv 
etes are similar to those which have been deseriheii, inn the 
first pair has been modified for food gathering and n'S])iraiion. 
At the base of the coxa, there is a large tuft of forked gilf 
filaments. From the tibia an elongate llattened spur I'xtends 
for more than half the length of the tarsus, and along tin* inner 
margin of femur, tibia, and tarsus is a regularly arrangi*d 
row of very long, stiff hairs. When the legs are shar^ily lunt, 
these hairs, together with the tibial spur form the bottom of 
the plankton basket already referred to. 

In Casnis, Tricorythus and Ephemerella the legs do not 
lift the bodies at all. Nymphs of Cnenis and Tricorythus elamlH*r 
upon very uneven surfaces so that the legs do not extend straiglit 
out from the body as they do in some of the E])hemen>llas later 
noted. The strain of pulling and climbing comes (‘venly upon 
every segment of the leg and there is little difference in their 
size. In both of these genera the tarsal claws are in constant use 
and are correspondingly well developed. The same evenly 
distributed development may be seen in the legs of certain 
Ephemerellas, which constantly crawl over mud, dead leaves, 
and small debris. In others in which there are well cstablish(al 
clinging habits (PI. L, Figs. 39, 43), the fore femora are enor- 
mously developed by the constant pulling incident to their 
position. In these legs the hinder part of the femora is greatly 
thickened by the muscular development, but the front edge 
is thin and blade-like and often jaggedly toothed or serrate. 

• EphemerincB. 

Two stages, of modification are shown in the legs of Pota- 
manthus and Ephemera. In Potamanthus, which crawls 
upon the bottom in a manner similar to the Heptagenina*, 
the legs sprawl out from the body in the same way. 4 he 
tibia is prolonged into a flat spine which overlaps the first 
third of the tarsus. The structure of this fore leg appears 
to be the fore-runner of the greater modification shown in the 
fore legs of Ephemera, (PI. XLIV, Fig. 8), which are perfect 
digging tools. 
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V. MODIFICATIONS OF ADULT STRUCTURES. 

Reproduction is the sole end of the imago life. Parts 
of the body which have no function connected with it are 
reduced or atrophied. 

It is probable that, with but few exceptions, May-flies 
engage in some kind of mating flight. The character of this 
flight and the time when it occurs vary. The following 
records show some of these variations. On June 25th 
a swarm of three or four hundred individuals of Choroterpes 
basalis were swarming over the water of Fall Creek at about 
four o’clock on a sunny afternoon. Their average rise must 
have been thirty feet. From the swarm both males and females 
were captured, but mating was not observed. On June 29th, 
at 7 :30 in the evening, a female Ephemera varia was captured 
from a swarm which was rising and falling in flights of thirty 
to forty feet. Often they descended to within five feet of the 
ground. Their dance continued until darkness hid them. 
■Mating flights of Leptophlebia praepedita have been seen 
in the middle of a sunny forenoon, and at two, four and five 
o’clock of Vjright afternoons in May and June. None of these 
rose higher than fifteen feet and two of the swarms did not 
fiy more than six feet above the ground. One entire swarm 
which was captured contained forty males and one female. 

Actual mating has been observed but a few times. The 
most satisfactory observation was made in May, 1911, upon 
a swarm of Bsetis, which were flying near Cascadilla Creek 
just after a shower. Most of the time they were not flying 
much above the level of the eye so that they could be clearly 
seen. Large numbers continually settled on bushes and upon 
my clothing, and there appeared to be about equal numbers 
of males and females. Many matings occurred, but in only 
seven could the positions of the insects be seen at all. The 
male of one of the couples flew up and attached himself beneath 
a female, pressed the dorsal side of his head against The ventral 
side of her thorax and extended his fore-legs upward, in order 
to clutch her prothorax. The setse of the female extended 
straight out posteriorly, but those of the male were pointed 
forward over his back so that their tips projected between 
the heads of the two insects. The position of the abdomen 
could not be clearly seen, but judging from that of the setae, it 
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must have been recurved in order to insert the y.vwvs in-i.le 
»the egg valve. Copulation did not last inni-c than Itaif ;i mi mite. 
When in copula, each pair was borne diagr.naily d.-wnwar,! n, 
the ground, but always separated innnediately iijxin inariiin,. 
it. 

So far as known flight is a noeessily for eopnhniMii and 
egg-laying in May-flies. The alimentary eanal and tlir Kgs 
play a part in flight which is peculiar to this grunp. p is a 
well known fact that adult May-flies take no food and dnit 
the alimentary canal is inflated witli air or gas. Sonu timr 
before emergence the nymphs cease to eat and just Itofmo it. 
they push their heads above the surface and a])]ic:tr to !>,' 
rapidly gulping in air. If dissected at tliis stage the Ldinu ntaia’ 
canal is found much inflated. It remains thus inflated tlimugh - 
out life. The structure of the alimentary eanal of atlnhs 
was studied by Fritze, dlG and liy Sternhdd, ’t)7. Sti'inield 
found a complicated muscular dilator a]iparatiis in tlie esopln 
agus. This he concluded to be a ])nm]) l)y which the mid- 
gut was filled with air and by which its supply et)nl(l he vol- 
untarily controlled. He did not discover whether any eh.inge 
occurred in the air taken in. No suggestion was made* as to 
'when this pump was used, but it is ])robal)1e tlial it functions 
when the canal is first inflated by the nym])h and afterward 
in controlling the specific gravity during flight. This eliange 
of the alimentary canal from its normal funetion to that ol 
a balloon is very important to flight. The lesst iiing of tlie 
specific gravity made possible by this modification makes tin* 
work of the wings much easier. Since it is more important 
that adults mate, than that they live a longtime, this tntK'lion 
of the alimentary canal exceeds the former one in vaha/. 



leg; c, third leg; 1, opposite side of legs showing tilaal spur. 
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It has already been noted that adult May-flies use their 
legs little or none in walking and in many instances the fore 
legs are not even used for support. In most males the fore 
legs are enormously lengthened and when the insects are at rest, 
they arc often extended out from the head (PL XLIV, Fig. 9). 
The middle and hind legs brace the body, but they usually 
lift only the front part, while the abdomen rests upon the sup- 
porting surface (PL XLIII, Fig. G). The fore legs are necessary 
structures in copulation and males of Palingenia which have 
very short legs mate not in mid-air, but close to the surface 
of streams. (Eaton). The legs of some May-flies have been 
enormously specialized. The fore-legs of a South American 
Campsurus are very long, (see Fig. 3), while the middle and hind 
ones are but short stubs. In the fore legs there is a twist in 



Fig. 2. Male imago Campsurus (South America) showing rudimentary 
middle and hind legs. The seta; not represented at full length here, are about 
three times the length of the body. 

the joint which articulates the tarsus with the tibia. This 
admits the supination of the tarsus and is evidently a modifica^ 
tion for clutching the female. 
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External Genitalia of the Male. 

The external genitalia of the male c(>nsi-t< a pair 
forceps, jointed except in Cxnis ami CanpiMirus. ami t\v(t 
penes, each with a distinct opening. The Unee]'- are inearveii 
appendages of the tenth segment, by which the in.ile gr.a-]is 
the abdomen of the female. The genitalia of llexagenia 



Fig. 3. A, external genitalia of JVimblr Vt.l-im n <.t 

opening of seminal duct; f, forceps. B, vcniral .u’ Ix^.h-vvaiP • 
genia sp.? 9, showing ov. outlmc of 
opening of oviduct; e. v., egg-valve; 7 , 8, ith a r .. 


Sp.?* are of the simple type. orceps 

jointed, with a stout basal piece. te two ^ 
ments are concave on the inner surface an< ip* 
cavities, the flap like extension upon the main ' 

the inner surface of the basal piece arc t uc ' > , 

small papillae, which are characteristic o. ^ p 

amined. The roughened surface proc.ucct ‘ 

This’i^a species Hexagenia recurrata in manuscrijA which I hove m ; 
lished. 
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helps to hold the female. The penes are the intromittent 
organs. In Hexagenia they consist of two chitinous funnels 
whose larger ends open inside the body, and whose smaller 
ends are slender tubes bent down ventrally. Between the 
penes is a thin chitinous plate, and beneath they are supported 
by the tenth sternite. In each penis the seminal duct can 
be clearly traced to its termination at the end of the bent tube. 

Of the more complicated condition which exists in most 
May-flies, the genitalia of Siphlurus alternatus is fairly typical 
(PI. LI). The forceps are similar to those of Hexagenia. 
Their origin from the ninth sternite is shown in Figures 4S 
and 49. The penes (P) are wholly hidden from beneath 
by the tenth sternite, but they are attached only at their 
bases, and in copulation may be freely projected within the 
(Fig. 50, EV) egg valve, while the tenth sternite remains 
outside it. Essentially they consist of the funnels just de- 
scribed in Hexagenia with secondary structures added. The 
larger ends of the funnels open into the body (Fig. 49, A). 
In Figure 49 the penes arc shown in dorsal view, separated off 
from the dorsal part of the abdomen with the large ends of 
the funnels .exposed (A). The small end of the funnel (B) 
extends outside the body and turns downward as in Hexagenia, 
but the opening of the seminal duct is enlarged and trumpet- 
shaped. From the dorsal side only the backs of these trumpets 
can be seen, but when the penes arc completely removed 
from the ninth sternite and turned with their ventral sides 
up, one can look directly down into their openings, (Fig. 52, 0. 
S. D.)' and the seminal ducts can be traced from the testes 
directly to them. Lying dorsal and lateral to each seminal 
tube are tw^o prominent, heavy chitinized processes (Fig. 49). 
The raised apex of the upper process (C) is pointed toward 
the middle, that of the low^er (D) is pointed outward tow-ard 
the side and the prominent spines. upon each are directed in 
different directions. If the supposed position of the penes 
in copulation, be correct, the dorsal or spinose surface of these 
processes must be in contact with the inner surface of the egg 
valve (E. V. Fig. 50). When inserted they would thus hook 
over its soft lip and pull it down, allowing the seminal tubes 
to discharge their contents at the mouth of the oviducts. 
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Genitalia of the Female. 

In the simple condition each ovidiKt li^s wvW t,, tin. 
of the abdomen and opens between the seventh anil ei-'hilj 
sternites (Hexagenia). Each o])ening is perUa tlv ilisn:], t 
(see dotted line Fig. 3, B) and there is no sii^n of .m nyv]i 
passage or vestibule between the two. 

In Siphlurus alternatus (PI. LI, Figs, no, .‘j.')) tin- Io'a f i- 
ends of the oviducts approach twvh other and open intu j 
common vestibule (C. V.) just inside the egg \’alve. ()]U'i'nie 
into this vestibule is a soft membraneous sa(' (S. R). In ficdi 
specimens this sac shows prominently betweini tlie ])ases i>i 
the oviducts (Figs. 53, 55). In figure 55 the sac and oviduetv 
are shown vie\ved from the inside; the nerve eliain h.as Ini'n 
severed so as to fully expose the sac. In the sj)eeinu-ns ihns 
far examined, no spermatozoa have been found within tins >.a< . 
It is extremely probable, however, that this is a true seminnl 
receptacle, and that this is a specialization which nearly ap 
proaches the unpaired opening found in other insects. 

VI. THK Kta.s. 

Under the ordinary conditions of their life a large- jjro- 
portion of May-fly nymphs regularly perish before reaching 
maturity. A great excess of young must be produced in onh-r 
to meet this loss and the success of different groui)s in maim 
taining their existence becomes more than usually de])end( til 
upon the number of eggs produced and the structures which 
aid in their dispersal and safety during incubation. 

In insects whose lives are so brief as the.se, the eggs an* 
well developed even at emergence, and may then b(^ r^ adil}’ 
counted, the difference in size l)ctween the devcloi)ed <“ggs 
and the egg rudiments being very marked. It is easy, tln-rc- 
fore, in mature nymphs, sub-imagos or irnagos to determine 
the actual fecundity. 

The first count of May-fly eggs was made by Reaumur* 
determine the fecundity of some specimens which he capturi-d 
in his garden. He found egg masses jjrotruding from tlie 
abdominal openings, counted the eggs and found about lOH 
in each mass. His results have been several times quoted 
by later workers, but no references has been found to any 

^Reaumur 1742. T. VI, Mem. XI I, p. 495. 
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other actual determination of the fecundity of May-flies sinc'c 
that time. 

In this study the eggs of seventeen May-flies have been 
counted and examined. They were taken from images whicli 
had been kept in cages until they showed signs of old age. 
Usually a count was made of the eggs in several individuals 
and an average taken. They were examined and counted 
upon a glass slide in a mixture of water and glycerine which 
formed a convenient medium in which to manipulate them. 
The results of the counting are given in a table which follows. 

All of the eggs are viscid. When laid in dishes they ad- 
here to the bottom, as do those of Bsctis to stones. When 
twigs or alga3 are introduced, they become attached to them. 
There are two kinds of structures found upon them ; micropylar 
structures and knob or thread-like extensions of the chorion, 
both of which are important to the egg; and there is also a 
variety of chorionic sculpturings which have no apparent 
significance. 

Examples of the more important structures were long 
ago pointed out. Polar knobs (micropylar structures) were 
figured by Burmeister ’48, and described by Leuckart ’55. 
The latter believed that the knobs were composed of masses 
of spermatozoa and it remained for Grenacher, ’68, to find 
many stages of them upon developing eggs in the egg-tubes 
and to point out their true nature. Micropylar structures 
were also shown in Palingenia virgo by Joly, ’71 and 7(), 
and in Baetis sulphurea by Joly, ’76. Grenacher, ’68, 'also 
pointed out (upon an unnamed May-fly egg) some little threads 
which were continuous with the chorion and which bore tiny 
spheres upon the ends. He figured these with remarkable 
accuracy. Of the eggs here figured, three bear a micropylar 
apparatus, five have thread-like extensions of the chorion 
and nearly all are more or less elaborately sculptured. 

The eggs of closely related forms may be very different. 
This is well shown by a comparison of those of Ephemerella 
excrucians and E. rotunda (PI. LIV, Figs, 66, 67). The 
eggs of Ephemerella excrucians are pure white, and slightly 
dumb-bell shaped, with a distinctly sculptured chorion, but 
with no micropylar apparatus. Those of Ephemerella rotunda 
are yellowish and oval with a prominent mushroom shaped 
cap about the micropyle. If examined in the body or when 
first extruded, two small knobs may be s^n upon either side 
of the egg, near its lower pole. Each knob is attached to tlie 
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distal end of a thread-like extension of tho rh.irion, whWh 
lies beneath it, tightly coiled like a watch sprin-. I jum 
coming in contact with the water these tlireads s]>nn,-’ out 
like elaters. The little knobs thus exteruieil prohul.lv act 
as floats or anchors for the egg. An even gre;iter (lilU'o juc 
between the eggs of closely related forms may sem in tlie 
eggs of Heptagenia interpunctata (PI. LI 1 1, l^ig. (».“) ) aia] Ih'p- 
tagenia pulchella (Fig. 04). The former lias a ])inv whiO' 
oval egg without sculpturings or extenlions of any kind, 'flie 
latter is white and slightly rounder with small regularly ar- 
ranged bosses upon the chorion. At each jiole there is a skiin 
of fine b'right yellow thread. These skeins are also j)rominrnt 
upon the poles of developing eggs, even in llie tips of the 
egg-tubes. Upon a glass slide they are easily seen witli th(“ 
naked eye and the threads may l)e i)ul]ed out with net>(li(‘s 
to a length of two or three inches. As soon as tiu' eggs float 
free in water the skeins begin to unroll and if shaken a little 
they quickly uncoil altogether and become entangled willi 
any object near them. In nature the eggs are de]K)siti‘d 
upon the surface of moving water. The threads just dcscTihed 
probably wind about sticks or plants and thus anchor the 
eggs and keep them from being buried with silt during incu' 
bation. 

Similar extensions of the chorion are found t3[)on tlie eggs 
of Tricorythus allectus and Ecdyunis maculii>ennis. Thv 
eggs of Tricorythus (PI. LI I, Fig. 60) are bright green and 
oval with a prominent shingle-like surface. Upon each side 
of the egg toward the lower pole arc tw’o threads very similar 
to those of Ephemerella rotunda, but without any knobs 
upon the ends. At the other pole is a prominent smooth, 
yellowish micropylar apparatus. The eggs of Led y urns (id. 
LIII, Fig. 62) are roundly ovate and pure white. Tlieir entire 
surface is covered with minute pits and scxtttered bthween 
these are numerous short blunt projections. When the egg 
is first removed from the body, a small coil of ihrea( ma\ 
be seen in the depression on the top of each pnijcclion. i > 
soon as the egg has been in the water a little while, ^ 
unwinds with a sudden spring. At the end of each 1 ueae 

is a tiny viscid button. ^ 

The eggs of Leptophlebia sp.? (PI. LH. Fig. 5S) arc oU.iigah- 
ovoid, distinctly brownish and thickly covered will or^ 
hairs, so that they look like ciliated protozoans. J hose ot 
Choroterpes basalis (PI. LIII, Fig. 63) which are lai< m t lo ..ame 
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or similar situations have no extensions of the chorion. They 
are pure white, elongate, with an elaborate design in the sculp- 
turing. The eggs of Blast urus cupidus (PI. LIV, Fig. 68) are 
slightly flattened and tablet-like. Upon these flattened areas* 
are irregularly scattered pits and bosses which appear shining 
white in the glycerine and about the longitudinal circumference 
is a shelf -like extension ^which bears a large number of strain- 
shaped pegs. The eggs of Polymitarcys albus (PI. LIV, Fig. 09; 
are roundly ovate and white. The body of the egg is nearly 
smooth, but the prominent yellow micropylar apparatus has 
a distinctly shingle-like surface. The eggs of Qalliba*tis 
fluctuans and Chirotonetes albomanicatus were perfectly 
smooth and pure white. 

Nymphs of Hexagenia variabilis and Polymitarcys albus 
live in the same situations but the eggs of the former are only 
a little roughened, while Polymitarcys has the prominent 
micropylar apparatus just described. The roughness due 
to chorionic sculptures may be of some slight service in helping 
to lodge the eggs, but its significance is probably slight. The 
extensions of the chorion, on the other hand, are no doubt of 
much importance in the dispersal and safety of the eggs. The 
anchors upon Ephemerella rotunda and Tricorythus allectus 
hang the eggs upon sticks and stems and prevent them from 
being buried in the mud; the many viscid threads upon those 
of Leptophlebia and Eedyurus maculipennis accomplish the 
same result in a different fashion. Those which probably 
have the most important function are the long threads upon 
the eggs of Heptagenia interpunctata. A number of these 
were shaken about in water strewn with chara and the threads 
immediately became closely entangled upon its stems. Eggs 
thus hung upon stems in natural conditions would be safe- 
guarded and prevented from being buried in the mud. 



Number of 
egg in both 
ovaries 

Color of 
egg 

Length 

1 (Fresh e 
jUred in gl 

j Widih 
ggs mi'as- 
ycerin' 

Ameletus ludens 

670 ! 

Light brown' 

! .276 mm. 

' .153 m-’.. 


3700 

White ! 

j .177 mm. 

.093 mTa. 

Callibaetis fluctuans 

500 

White ; 


Chirotonetes albomanicatus 

Choroterpes basalis 

2500 

Pale green 
White ! 

1 .200 mm. 

1 .174 mm. 

j .138 
! .085 

Eedyurus maculipennis 

1000 

White ' 

.170 mm. 

i .133 nv':. 

Ephemerella excrucians 

1950 

White 

mm. 

j .125nv'a. 

Tricorythus allectus 

750 

Green 

.189 mm. 

I .122n^:^ 

1 
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EXPLANATION OF PLATES. 

Pl.ATE LXIL 

Fig. 1. Mature nymph of Blasturus cupidus. 

Fig. 2. Male imago of Bla.sturus cupidus just after transforming. The cast 
sub-imago skin shows the dark wing-pads. 

Fig. 3. Amelctus ludens. 

Fig. 4. Nymph of Epeorus hiimcralis. The ^ind wing-pads may be seen through 
the transparent front ones. 

' Plate XLIU. 

Fig. o. Nym])hs of Callibaetis fluctuans, climbing al)Out in their natural habitat. 
Fig. 6. Mare sub-imago of Callibaetis Huctuans just emerged. 

Plate XLIV. 

Fig. 7. Half grown nymph of Potamanthus bettini. 

Fig. H. Mature nymph of Cphemera. 

Fig. 9. Male imago of Hexagenia l)ilineata showing a ]>osture (T the fore legs 
characteristic of the males of many May- Hies. 


Plate XLV. 

Fig. 10. Right gills of Heptagenia inten>unctata. 1'he first gill is turned with 
th<‘ lower side up an<l the fimbriate division is fully exposed; in the 
others it is indicated through the transparent lamella. 

Fig. ll. Right gills of Epeorus humeralis, upper surfaces. When in the natural 
])Osition the spinose border is in contact with the surface upon which 
the nymph rests, 

Pl.ATE XLVr. 


Fig. I2, Right gills of Iron fragilis, upper surface, gills turned backward in natural 
position. 

Fig. 1 3. Right gills of Chirotonetes albomanicatus, under surface, gills turned, 
forward. 


Plate XLVH. 


Fig. 14. Mouth-parts of Callibaetis fluctuans. a, right, and d, left mandil>U-: 

b, labrum, c, hypopharynx; e, right maxilla; f, labium. 

Fig. 15. Maxilla of Tricorythus allcctus. 

Figs. IG and 19. Right and left mandibles of Epbemerclla lata. 

Fig, 17. Left maxilla of Ephemerella serrata. 

Fig. 18. Left maxilla of Ephemerella deficiens. 


Plate XLVIIL 


Figs. 20 and 21. Right and left mandibles of Tricorythus allectus. 
Fig. 22. Labium. 

Fig.s. 23 and 21. Right and left mandibles of Potamanthus bettini. 


Fig. 25. 
Pig. 26. 
Fig. 27. 
Pig. 28. 
Fig. 29. 

Fig. 30. 
Fig. 31. 
Fig. 32. 
Fig. 33. 
Fig. 34. 
Fig. 35. 
Fig. 36. 
Fig. 37. 
Fig. 38. 


Plate XLIX. 

(Struclures of nvmph of Hexagenia). 

Maxilla. 

Second right gill. 

First right gill. 

Labrum (La) and Clypeus (Cl), outer aspect. 

Labrum (La) and Clypeus (Cl), inner aspect, showing the epipharynx 
lying partly upon the clyi>eus and partly upon the labrum. 

Antenna. 

Right mandible, outer aspect. 

Right mandible, inner as^x^cb 

Hypopharynx, under side, showing lingua and super linguae. 

Grinding surface of left molar. 

Grinding surface of right molar. 

Left mandible, inner aspect. 

Left mandible, outer aspect. 

Labium outer aspect. 
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Platk L. 

Fig. 39. Right legs of Ephemerella Inta. 

Fig. 40. Right fore leg of Ephemerella sorrata. 

Fig. 41. Right fore leg of Ephemorolla rotun<la. 

Fig. 42. Right leg of Ephemerella deficiens. 

Fig. 43. Right fore leg of Ephemerella tuberoulata. 

Fig. 44. Right fore leg of Ephemerella coniuta. 

Plai’k i;i. 

(Genitalia of imagos of Siphlurus allrniams.) 

Fig. 45. Rear abdomen of male, F. force] is, ventral viow. 

Fig. 40. Right forceps, showing rougheni'd inner surfaces. 

Fig. 47. Rear Abdomen, dorsal view, showing c. .s., caudal op. pm. >. :u).l 

10s. 10th stemite. 

Fig. 48. Rear of abdomen, side view. 

Fig. 49. Dorsal view of pene.s resting upon the lOth stornitc. 'j'he white surf.'u.-, 
c. e., represents the euL surface of the body wall, '['he l.irgi- liases nt' 
the penes, a, lying inside the liody have liecn exjiose.l by cuUing awav 
the dorsal part of the a])(loinen. 

Fig. 50. Part of the abdomen of the female, e. v., egg-valve, witli thr tpnnui: 
of the vestibule directly heneallt. 

Fig. 51. Inner view of the Ttli and Slh sLernites with tlm ovidtiefs, o. v., ..nd liu- 
seminal receptacle turned backward to sbmv llu- vrnlral sidu oi tin* 
receptacle. 

Fig. 52. Penes removed from the 10th sternitc and viewed from ihr v. uiral siile. 
o. s. d., opening of seminal duet. 

Fig. 53. Egg valve, common vestibule anti outline of r('cc[>taelc and ovi'luets, fri-ni 
without. 

Fig. 54. Rear abdomen of female, dorsal view. 

Fig. 55. Dorsal view of dis.scction of oviducts an.i v('siibule. 'I Ik! to|) of tlx- 
vestibule has been cut away and pulled off with the 7th steruite, so .is 
to expose the inner surface of the common vesti!)ijl(‘, c. v., and smiijial 
receptacle, s. r. 

Fig. 56. Rear abdomen, female, ventral view. 

Fig. 57. Rear abdomen of female, side view, c. v., egg valve. 

Plate LII. 

Fig. 58. Egg of Leptophlebia. 

Fig. 59. Egg of Ameletus ludens. 

Fig. 60. Egg of Tricorythus allectus. 

Fig. 61. Egg of Chirotonetes albomanicatus. 

Plate LIII. 

Fig. 62. Egg of Eedyurub maculipennis. 

Fig. 63. Egg of Choroterpes basalis. 

Fig. 64. Egg of Heptagenia pulchella. 

Fig. 65. Egg of Heptagenia inter]junctata. Needham. 

Pl.ate LIV. 

Fig. 66. Egg of Ephemerella rotunda. 

Fig. 67. Egg of Ephemerella cxcrucifins. 

Fig. 68. Egg of Blasturus cupidus. 

Fig. 69. Egg of Polymitarcys albus. 

Fig. 70. Egg of Siphlurus alternatus. 
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